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In the 


United States QIrmrt of Appeals 

For the District of Columbia 


No. 8827 


Radio Corporation of America, 
vs. 


Appellant, 


British Acoustic Films, Limited, 

Appellee. 


Appeal from the District Court of the United States 
for the District of Columbia 

BRIEF FOR APPELLANT 

JURISDICTIONAL STATEMENT 

This is an appeal from a final decision of the District 
Court of the United States for the District of Columbia, dis¬ 
missing the complaint (judgment, Joint Appendix, 225), in 
a suit under Section 4915, Rev. Stat., 35 USCA Sec. 63 (set 
forth infra, p. 24). The judgment and findings of fact were 
entered June 29, 1944, a notice of appeal was filed July 1, 
1944 (JA, 225 et seq.), and this Court has jurisdiction to 
review by appeal, 28 USCA Sec. 225. 

STATEMENT OF CASE 

Appellant is a Delaware corporation and the owner of the 
patent application of Barton Kreuzer. Appellee is a British 
corporation and the owner of the patent application of 
Arnold Poulsen and Axel Carl Georg Petersen (hereinafter 
called Ponlsen). 

The two applications were in a patent office interference 
proceeding to determine priority as to a patent claim (claim, 
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infra, p. 10), the patent office decided that Poulsen was prior 
to Rreuzer, and the present suit was then brought by appel¬ 
lant, Kreuzers assignee, under Section 4915, providing that 

“whenever any applicant is dissatisfied with the deci¬ 
sion of the board of interference examiners, the appli¬ 
cant * * * may have remedy by bill in equity * * * and 
the court having cognizance thereof * * * may adjudge 
that such applicant is entitled, according to law, to 
receive a patent for his invention.” 

A Section 4915 suit “is not a technical appeal from the 
Patent Office, like that authorized in Sec. 4911 [35 U. S. C. A. 
Sec. 59a), confined to the case as made in the record of 
that office, but is prepared and heard upon all competent 
evidence adduced and upon the whole merits”, American 
Steel & Wire Co. v. Coe, (CA, DC, 105 F. 2d. 17, 19). In a 
Section 4915 suit in equity the question of whether or not 
the claim in controversy is patentable is “of primary import¬ 
ance”, Radtke Patents v. Coe, (CA, DC, 122 F. 2d. 937, 
940) ; Hansen v. Slick , 3 Cir., 230 F. 627; Sinko Tool v. Auto¬ 
matic Devices, 2 Cir., 136 F. 2d. 186, 189; Mishawaka v. 
Paine, 6 Cir., 139 F. 2d. 603 : Hoover v. Coe, CA, DC, 

F. 2d. . The question of which applicant 

was prior in making the invention is of only secondary im¬ 
portance, and obviously is wholly unimportant if the deci¬ 
sion be that a patent should not be granted. On the other 
hand, in interference proceedings in the patent office the 
primary issue is priority of invention. 

As stated in Hendrickson v. Ronning, CCPA, 76 F. 2d. 
137,140: 

“In interference proceedings, under the statute, 
the primary inquiry is: Who was the first inventor? 
The interference, under the law and the rules of the 
Patent Office, is declared only after the Examiner 
has determined that the opposing parties have pre¬ 
sented claims for substantially the same invention 
which are allowable in all of the applications, or 
appear in the patent or patents, involved in the inter¬ 
ference. 
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“Due to the nature of the issues in an interference 
proceeding, the Patent Office tribunals have held, uni¬ 
formly, that matters pertaining solely to the patent¬ 
ability of the subject-matter will not he investigated 
in such proceedings, those being matters for ex parte 
consideration. The only matters to be considered are 
matters affecting the priority of invention.” 

Rava v. Charlton , CCPA, 104 F. 2d 798, 800: 

“Rava also seeks to raise the question that the 
record shows that another and not Charlton, in the 
laboratory of which Charlton was the head, conceived 
the involved invention. As between Charlton and 
Rava it cannot be urged that a third person made the 
invention and evidence to this effect is impertinent 
to the issue involved in this interference. * * * If a 
third party and not Charlton was the real inventor, 
this is a matter for the consideration of the Patent 
Office after the termination of this interference.” 

Williams Co. v. Shoe Mach. Corp. } 316 U. S. 364, 393: 

“Even where the Patent Office conducts interference 
proceedings for the purpose of determining priority 
of invention, a contestant is not permitted to prove 
that a stranger to the proceedings was the first in¬ 
ventor. He can oppose only his own claim of priority 
against that of the other party. See Loftin v. Smith , 
126 F. 2d 514, 515.” (Justice Black's dissenting 
opinion). 

It is true that a party to an interference may assert that 
prior patents make the claim unpatentable, by making a 
motion under patent office rule 122 to dissolve the interfer¬ 
ence on the ground of non-patentability of the claim. But 
this is an unsatisfactory procedure. The patent office already 
has decided that the claim is patentable, it is naturally un¬ 
willing to reverse itself, and the moving party has a very 
heavy burden. Also, a motion upon affidavits, without 
cross-examination, is not equivalent to a hearing in open 
court. For example, in the present case the patent office 
decided the claim was patentable in the Poulsen application 
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(Poulsen application history, plfiPs. ex. 9), over certain 
Hewlett, Robinson and Hanna patents. The interference be¬ 
tween the Poulsen and Kreuzer applications was thereafter 
declared, and while Kreuzer could have made a motion to 
dissolve on the ground that the patent office was wrong in 
its prior decision that the claim was patentable over the prior 
patents, there would have been little if any chance of success. 

After the interference decision that Poulsen was prior 
and entitled to patent the claim, appellant had the follow¬ 
ing choices, viz: First, to accept the decision, allow the 
patent to issue to appellee, and then wait for a possible 
suit against it by appellee, in which appellant would not be 
estopped by the patent office proceedings, Gilbert v. General 
Motors, 2 Cir., 133 F. 2d. 997, 1002; International Wool v. 
Williams, 6 Cir., 137 F. 2d 342, 344; Haughey v. Lee, 151 
U. S. 282, 285; Paramount Publix v. American Tri-Ergon, 
294 U. S. 464, 477. But, appellee might keep its patent with¬ 
out bringing suit against appellant, or against others, and, 
as appellee is a foreign corporation, it could not be sued in 
this country in a declaratory judgment suit, to invalidate the 
patent, without its consent. And, accepting the patent office 
decision would mean that appellant would lose its chance of 
getting the patent, if appellant were wrong in its opinion that 
the courts would not sustain the claim as patentable. Cer¬ 
tainty in litigation is rare. 

The second choice was to bring the present suit, and 
present the issues of patentability and priority to a court 
which unquestionably has jurisdiction to decide these issues. 
And this is what appellant did, its complaint asking for al¬ 
ternative relief, either that the claims be declared un¬ 
patentable, or, if patentable, that Kreuzer be adjudged prior 
(JA, 5, 6). 

The trial court received evidence submitted by the parties, 
including evidence on the issue of patentability, and affirmed, 
in effect, the patent office by dismissing the complaint (judg¬ 
ment, JA, 225). No opinion was rendered. Finding of fact 
19 is: 

“19. The prior patents, publication and common 
knowledge asserted by plaintiff’s witnesses and plain- 
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tiff’s Exhibits against the claim in issue are substan¬ 
tially the same as were originally cited by the United 
States Patent Office against the Poulsen et al. appli¬ 
cation Serial No. 563,447 in which the claim in issue 
had originated and said claim was allowed by the 
Patent Office over such prior art” (JA, 227). 

This was a decision that the claim is patentable, on the 
record before the court, and that such record was “substan¬ 
tially the same” as that before the patent office. But the 
patent office did not have before it, in either the ex parte 
prosecution of the Poulsen application or in the interfer¬ 
ence proceedings, the important evidence of Hogan, the 
McDowell witnesses, the two Batsels, Shoup, Anderson and 
their exhibits, or the Kreuzer article in the Journal of the 
Society of Motion Picture Engineers. All that the patent 
office had were the early patents of Hewlett, Robinson and 
Hanna. 

Appellant, considering the judgment below was erroneous, 
promptly appealed, and now asks this Court to reverse, either 
declaring the claim unpatentable, or, if patentable, that 
Kreuzer was prior. 


STATUTE INVOLVED 

Section 4915, Rev. Stat., 35 USCA Sec. 63, is set forth 
infra, page 24. 


STATEMENT OF POINTS 

Appellant intends to rely upon the following points: 

1. The district court erred in finding that the claim in 
controversy was patentable to Poulsen, because 

A. Prior patents invalidate the claim. 

B. The prior work of McDowell and RCA-Victor 
engineers invalidate the claim. 

C. The claim was presented too late to the patent 
office. 

2. The district court erred in failing to find that, if the 
claim was patentable, Kreuzer was entitled to the claim. 
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SUMMARY OF ARGUMENT 

The prior patents, which were before the patent office in 
the prosecution of the Poulsen application, and also the new 
evidence, not before the patent office, of the work of 
McDowell, of Radio-Keith-Orpheum in Hollywood, and of 
Batsel et al., engineers of the RCA-Victor Company, in 
Camden, New Jersey, all before the earliest date claimed by 
Poulsen or Kreuzer, make the claim unpatentable. Poulsen 
claims the earliest date, September 26, 1930. But earlier 
in 1930, McDowell had constructed and RKO had used 
in making sound pictures an anticipating apparatus, which 
the RCA-Victor engineers developed into a commercial 
type device to send out to the RCA customers. Kreuzer, an 
RCA engineer in New York, continued this work, commenc¬ 
ing a month or so after September, 1930, when Poulsen filed 
his German application, and Kreuzer then filed his original 
application in May, 1931. The fundamental system of 
McDowell, the RCA-Victor engineers, and Kreuzer was the 
same as that of the prior patents and Poulsen. 

Another reason for appellant’s opinion that the claim 
would not be sustained as valid by the courts is its belated 
presentation to the patent office. The claim was first pre¬ 
sented as claim 71 in an amendment dated June 11, 1936 to 
the Poulsen application, filed September 17, 1931. This was 
more than two years after Kreuzer published an article in 
June, 1931 in the Journal of the Society of Motion Picture 
Engineers, describing the subject of the claim, and after 
wide commercial use of the subject of the claim. Under the 
doctrine of Muncie G-eor v. Outboard, 315 U. S. 759, 768, 
this seems to make the claim unpatentable. 

Appellant’s opinion that the claim is unpatentable may 
be wrong. If so, Kreuzer and not Poulsen should have the 
claim, because the only patentable thing could be an explan¬ 
ation that of the effect of certain old adjustments. As 
Kreuzer first made this explanation, Kreuzer should be 
declared the first inventor. 
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ARGUMENT 

I. The District Court erred in finding that the claim 
was patentable. 

Noise Reduction 

The claim was first made in the Poulsen application, 
which describes a “noise reduction” system for sound pic¬ 
tures. This same application was considered by this Court 
in Poulsen v. Coe, 119 F. 2d 188 and by the Court of Customs 
ana Patent Appeals in Poulsen v. McDowell, 142 F. 2d 267. 
This Court reversed the patent office’s denial of seven claims 
and affirmed the denial of two other claims. In the McDowell 
case, the Court of Customs and Patent Appeals affirmed the 
decision of the patent office that McDowell was prior to 
Poulsen. Although none of the claims in these two cases 
was the same as the claim here in controversv, thev all 
related to various features of the “noise reduction” system 
described in the Poulsen application. 

The principle of operation of “noise reduction” systems 
is simple (Hogan, JA, 17-29). The light sensitive film, 
like a camera film, upon which the sounds are traced by 
a photographing light beam, carries also other things which 
will produce noise, often called “ground noise”. These things 
are imperfections in the grain, dirt and dust particles, etc. 
When the film is played in a theatre, the sounds are repro¬ 
duced by a steady light shining through the film on a photo¬ 
cell, which produces electric currents corresponding to the 
variations in the light striking the cell. Such variations 
obviously will be produced by dust and dirt on the film, as 
well as by the recorded sounds on the film. 

The solution was early found, namely, to blacken the 
unused portion of the film, through which the light would 
shine in reproducing the sounds, so that the amount of clear 
space on the film, which contained the “ground noise” im¬ 
perfections, would be reduced. 

In early practice, the sounds were recorded on the film 
by a light beam, which was located so that it illuminated 
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one half of the sound track, when the beam was stationary, 
not being moved bv the electric sound currents. This made 
one half of the negative film black (the illuminated part) 
and the other remained clear. Of course, the positive film 
made from this negative was likewise clear and black, re¬ 
versed, and the light shining through the clear portion would 
produce ground noises. 

The “bias” system, Hewlett, Robinson, Hanna, Poulsen 

Subsequent inventors worked on this ground noise prob¬ 
lem. The early patents of Hewlett 1,853,812, Robinson 
1,854,159 and Hanna 1,888,724 and 1,940,S58 (plfPs ex. 10 
JA, 147 et seq.), as described by this Court in Poulsen v. 
Coe, proposed to reduce the clear space on the positive film, 
by reducing the black space on the negative. This was done 
by moving the galvanometer mirror, which produces the light 
beam, so that the beam was moved to the extreme edge of 
the film, and only a very narrow line was blackened. Thus, 
when there was no sound and the beam was motionless, 
there was practically no blackening. As the sound currents 
which moved the beam came on and increased so that the 
beam oscillated from side to side, the median location of the 
beam was automatically moved towards the center of the 
film. 

Poulsen used this old “bias” system, and, as this Court 
pointed out in Poulsen v. Coe, added a control to prevent the 
beam from swinging beyond the center line of the film. If 
it did so swing, the beam might go of! one edge of the film 
and not the other, thereby producing “asymmetrical distor¬ 
tion”. 

The “shutter” system, McDowell, RCA-Victor, Kreuzer 

McDowell in early 1930 used a shutter to reduce the 
amount of clear space on the positive. He placed a shutter 
between the light beam and the film, so that when there was 
no sound, the light beam was practically shut off from the 
film, and so did not blacken it as before. As the sound came 
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on, the shatter was correspondingly removed. (Of coarse, 
the less blackening of the negative, the less objectionable clear 
space on the positive.) 

McDowell did not have the problem of “asymmetrical dis¬ 
tortion”, as does the “bias” svstem, because McDowell re- 
tained the old position of the light beam in the center of the 
film, instead of moving it to one side as in the “bias” system 
(Paulsen v. McDowell, CCPA, 142 F. 2d 267, 269). 

The RCA-Victor engineers and Kreuzer followed Mc¬ 
Dowell in using the shutter, instead of the “bias” system. 

The “masking” current circuit of the claim, for either the 
“bias” system or the “shutter” system 

In either the “bias” system or the “shutter” system, the 
same type of “masking” current is used, as appears from the 
chart, Functional Diagram (plff.’s ex. 7, JA, 145; Appendix 
C to this brief, p. 27; Hogan, JA, 29). In both systems, 
some or all of the sound currents are rectified so that a part 
of them becomes the “masking” current, whose strength 
(amplitude) varies in accordance with the amplitudes of the 
sound currents. The “masking” current is applied to the 
galvanometer mirror in the “bias” svstem, and to the shutter 
in the “shutter” system, so that they will mask and unmask 
the film as required. 

All the “masking” current circuits are alike in that they 
contain a rectifier and “timing” means (Chart, simplified cir¬ 
cuits, plff.’s ex. 11, JA, 172; Appendix D to this brief, p. 28: 
Hogan, JA, 47). All or part of the sound currents go 
through the rectifier, being there changed into the “masking” 
current. Obviously, the rate at which the electric currents 
flow through the rectifier, like the way water flows through 
an inlet pipe, depends upon the resistance of the particular 
rectifier used. 

Also in the circuit, on the output side of the rectifier, 
are “timing means”, which may consist of inductances, con¬ 
densers and resistances. These are the three things in elec¬ 
trical circuits determining the way, amount and time of cur- 
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rent flow (Hogan, JA, 39). Accordingly, they determine the 
rate at which the current through them flows, the resistance 
also determining the amount. As they are in the output side 
of the rectifier, between it and the galvanometer mirror (or 
shutter), necessarily they affect the rate at which the current 
through them rises or falls. 


The claim in controversy 

We come now to the claim in controversy, which has to 
do with the old “masking” current circuit, and is for a partic¬ 
ular detail. The claim is: 

“A system for recording sounds on a light sensi¬ 
tive film comprising means for converting sounds into 
an alternating current, a light source, means to con¬ 
centrate a beam of light from said light source onto 
the surface of the film so as to form thereon a trans¬ 
versely disposed linear strip of light, means to cause 
the exposure of the film to vary in accordance with 
the alternating current, a rectifier rectifying a portion 
of said alternating current and a smoothing circuit 
through which the rectified current influences said 
sound recording means to cause the exposure to vary 
dependent on the volume of sound and means for reg¬ 
ulating the rate of rise of said rectified current inde- 
pendently of the rate of fall of said current.”* 


The “rectified current” is the “masking” current. The 
“smoothing circuit” is the circuit through which the “recti¬ 
fied current” (“masking” current) flows, to influence “said 
sound recording means” (the light beam on the film). These 
things are admittedly old. 

The only allegedly new thing in the claim is the last 
clause, the “independently regulating” means. So it is 
merely a matter of an old electric circuit, in which is an ad¬ 
justment which regulates the rate of increase (rise) of the 
current without affecting the rate of decrease. For conveni¬ 
ence, we shall refer to the characteristic feature of the claim 
as “independently regulating”. 


♦Emphasis ours throughout. 
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Of course, every thing in an electric circuit affects the flow 
of current in it, either when the current is rising or falling 
(Hogan, JA, 39). The claim goes beyond this, in requiring 
that the rate of rise may be regulated “independently” of the 
rate of fall. But, as we shall now see, all the “masking” 
current circuits had such regulation, as was testified to by 
Hogan (JA, 44), without contradiction. 

A. The Prior Patents Invalidate the Claim 

The prior patents of Hewlett 1,S53,812, Robinson 
1,854,159, and Hanna 1,888,724 and 1,940,858 (plff’s ex. 10, 
JA, 147, et seq.) were referred to in the prosecution of the 
Poulsen application in the patent office, and also by this 
Court in Poulsen v. Coe. They all have “masking” current 
circuits, which, like those of Poulsen and Kreuzer, contain 
a rectifier, which is the “independently regulating” means of 
the claim. These circuits are shown in simplified form in the 
chart of simplified circuits (plff’s ex. 11, JA, 172, Hogan, 
JA, 44), including the Poulsen circuit. 

In the Poulsen circuit (plff’s ex. 2, 1930 German applic., 
Fig. 6; JA, 105), the rectifier T is the “independently regu¬ 
lating” means of the claim. As Hogan testified (JA, 36, 48): 

“A. That circuit contains a rectifier, ‘t’, whose resist¬ 
ance is an important factor in determining the time 
of charge or the time of shutter operation or bias op¬ 
eration on increasing sound current. By substituting 
one rectifier for another, the two having different 
resistances, it is possible to change the time of open¬ 
ing, so to speak, that is, the time of the bias or mask¬ 
ing change which is consequent on a sudden increase 
of sound volume.” 

In the Hewlett patent, Hogan testified that there are 
“means for regulating the rise and fall of the rectifying cir¬ 
cuit, the* masking current, independently of the rate of fall 
of that same current”, saying (JA, 38): 

“First, have you something there which will do 
that? A. Yes. The control of rise and fall of current 
resides principally in the capacity of a condenser, 31, 
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and the resistor, 32. Also the value of the input re¬ 
sistance of the circuit charging condenser 31, which 
is represented by resistance 29, and by the resistance 
of the plate circuit of the tube feeding that condenser; 
the resistance of the rectifier, 30, also come in parallel 
with resistance, 32. Now both of the plate circuit 
and the input amplifier and the resistance and the 
rectifier, 30, are different according to the direction 
in which current tends to flow in it and consequently 
their variation gives opportunity for variation of 
charging and discharging times.” 

And again: 

“What is there in that Hewlett circuit which con¬ 
trols the current, by which you can, for example, 
change the rate of increase independently of the rate 
of decrease? A. The resistance of the rectifier ‘T’ is 
the independent controlling element there” (Hogan, 
JA, 47). 

Similarly, with respect to the Robinson patent (Hogan, 
JA, 40, 41) : 

“Q. Now, turn to the Robinson Patent, No. 1,854,- 
159, which is also in the Patent Office record of the 
Poulsen application and is part of Plaintiff’s Exhibit 
No. 10 in this case. 

“Does that Robinson Patent disclose a bias system 
such as is shown in Plaintiff’s Exhibit No. 7, and, 
like the Hewlett Patent just considered, with a 
rectifier, and so forth? A. Yes. 

“Q. And in its rectifier circuit does it have the 
same things which can be changed so as to make the 
rectified current either increase or decrease faster, and 
one being independent of the other? A. By changing 
the input resistance of the circuit, the resistance of the 
rectifiers, and the resistance and inductance of the 
coils, 39, 40, one has control of the charge, the charg¬ 
ing and discharging times, to a practical extent. 

“Q. Does Robinson say anything about this con¬ 
trol of the rise and fall of the rectified current? A. 
Yes. In the Patent on Page 3, Lines 5 to 12, he says: 

“ ‘It will be understood that the circuit constants 
may be varied at will to suitably delay the time change 
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of the rectified component of the current to give any 
desired operation of the galvanometer.’ 

“Q. You read: ‘It will be understood that the 
circuit constants’—what does that mean? A. The 
‘circuit constants’ refers to or means the numerical 
value of the inductance, resistance, or capacities to 
which I referred a moment ago.” 

In the Hanna patent, 1,940,858 (Hogan, JA, 42, 43): 

“In Figure 9 the circuit is very similar to that of 
Kreuzer and that shown in the Poulsen Patent. The 
rectifier 58, charges the condenser shown to its right, 
and that condenser discharges through the resistor, 
54, at the extreme right of Figure 9. 

“The effect of the shunt resistor and the condenser 
and the rectifier is modified by whatever the constants 
are of the elements within the box ‘Low-Pass Filter’. 

“Functionally, the rectifier, the shunting conden¬ 
ser, and the discharge resistor at the right are the 
same as the equivalent elements of the Kreuzer cir¬ 
cuit and the equivalent elements in the Poulsen cir¬ 
cuit, so that the same operation is characteristic of 
all three.” 

And also with respect to the same Hanna circuit (Hogan, 
JA, 47) : 

“the element that affects the rise as against the fall, 
independently, is Ihe resistance of the rectifier ‘TV 

The patent office, in allowing the claim in suit, over the 
prior patents during the ex parte prosecution by Poulsen 
did not have before it the testimony of Hogan, a highly ex¬ 
perienced and well qualified worker in the electrical and 
acoustical fields (Hogan, JA, 9, 10), testifying under oath 
and subject to cross-examination, and to possible contradic¬ 
tion by subsequent witnesses. Xor did it have the evidence 
of the successful use by Radio-Keith-Orpheum and McDowell 
of a Hewlett type “noise reduction” circuit in producing 
sound pictures. Upon the present record, it seems clear that 
the claim, if patented, would be held invalid in an infringe¬ 
ment suit, because of the prior patents. 





14 


The Poulsen 1930 application did not describe “Inde¬ 
pendently Regulating”. 

The patent office apparently thought the claim was pat¬ 
entable to Poulsen because the earlier patents of Hewlett, 
Robinson, and Hanna (as filed) did not in words say that 
their “masking” current circuits had means for “independ¬ 
ently” regulating the rise of current. But there can be no 
doubt that these patentees knew, and stated in their patents, 
how these circuits operated and what the different adjust¬ 
ments in the circuits did (Hogan, JA, 37 et seq.). These 
were ordinary electrical circuits, common place tools of the 
electrical engineer. 

And the German 1930 Poulsen application (translation, 
plff’s ex. 2, JA, 91) relied upon by Poulsen in the patent 
office interference to antedate the Kreuzer application, does 
not say a word about the vital feature of the claim, “inde¬ 
pendently regulating”, as Hogan testified without contra¬ 
diction (JA, 36-37), and as is apparent from reading 
appellant’s exhibit 2. Not only is there not any “independ¬ 
ently”—there is not even a comparison between the rates of 
rise and fall of the “masking” current. Consequently, Poul¬ 
sen is not entitled to the date of his 1930 German applica¬ 
tion, with respect to the claim in suit. 

It is true that the Poulsen September 1931 United States 
application, the one involved here, does in words speak of 
“independently regulating”. But this was filed after Kreuzer 
filed his application in May, 1931, and after the June, 1931 
published article by Kreuzer, each fully describing the same 
thing (Hogan, JA, 34, 49; plff’s. ex. 12, JA 173). So if 
there is patentability because of written description of what 
can be done by adjusting an old circuit, Kreuzer and not 
Poulsen was the inventor. 
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B. The prior work op McDowell and RCA- Victor 

ENGINEERS INVALIDATE THE CLAIM. 

The “masking” current circuit of the Hewlett patent was 
used by McDowell at Radio-Keith-Orpheum (RKO) in pro¬ 
ducing in the spring and summer of 1930 the sound pictures 
Dixiana and Half Shot at Sunrise ( Poulsen v. McDowell , 
COP A, 142 F. 2d 267; plff’s. exs. 13, 14 and 15, including 
testimony and exhibits from that record). “McDowell util¬ 
ized an amplifier-rectifier developed by Mr. Hewlett of the 
General Electric Company for this kind of work”, and this 
was the device of the Hewlett patent (plff’s ex. 14, Poulsen 
v. McDowell, stipulated record, pp. 216, 37). 

McDowell used the Hewlett circuit to operate a shutter, 
instead of operating, as did Hewlett, the galvanometer mir¬ 
ror which moves the light beam. However, this difference 
in use is immaterial here, because the claim in controversy 
relates to the circuit only, not to what the current from the 
circuit does ( supra, p. 9). 

RCA, through its subsidiary RCA Photophone Company 
of Kew York City (Batsel, JA, 80) supplied sound picture 
apparatus to RKO, and to others, and naturally was much 
interested in the improvement which McDowell had made, 
by adding his shutter with its circuit to the conventional 
RCA apparatus. As said in Poulsen v. McDowell, CCPA, 
142 F. 2d 267, 273, “It must be remembered that the McDow¬ 
ell invention was merely an improvement to be adapted to 
and used in conjunction with standard and well-known re¬ 
cording systems, old in the art”. And “* * * all sound 
equipment used by RKO was supplied to us by RCA Photo¬ 
phone” (Le Baron, plflf’s. ex. 14, stipulated testimony, etc. 
from Poulsen v. McDowell, p. 148; stp., id. p. 213). 

The RKO director of recording wrote on December 14, 
1929 to M. C. Batsel, Photophone chief engineer, that 
McDowell was doing some work on noise reduction (Dreher, 
plff’s. ex. 14, pp. 23, 216), and on February 15, 1930 sent 
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Batsel a copy of a memorandum describing the McDowell 
apparatus (id., pp. 27, 215, 217). In the present case, Batsel 
testified that in February, 1930, he learned of the McDowell- 
RKO work, and then went to Hollywood and watched the 
McDowell shutter apparatus being used in the production of 
Dixiana (Batsel, JA, SO), which was in the spring of 1930. 
Shortly afterwards, engineers with RCA-Victor Company, 
another RCA subsidiary, at Camden, Xew Jersey, commenced 
work on commercial models (Batsel, JA, S2 et seq.) 

The engineers who did this work were C. N. Batsel, Shoup 
and Anderson, all of whom testified in the court below, their 
contemporaneous records being exhibits. 

C. X. Batsel (JA, 62) and Shoup (JA, 73) had been 
engineers at the Westinghouse Company in Pittsburgh in 
1928 and 1929, and had worked there with Hanna and 
others on sound picture apparatus, including “noise re¬ 
duction” systems. They went to RCA-Victor early in 1930, 
and were assigned the task of developing a “noise reduction” 
apparatus which would be satisfactory as a commercial 
product. 

Shoup worked on the electrical circuits, including the 
“masking” current circuit, and Batsel on the shutter and 
other parts (Batsel, JA, 69; Shoup, JA, 74). 

The Batsel notebook (plfT's ex. 16) contains, commencing 
on March 12, 1930 descriptions of a “zero shift device”, 
meaning a “noise reduction” system of the “bias” type, 
where a galvanometer mirror was controlled (JA, 63); 
descriptions of “dark recording", meaning the same thing 
(JA, 65); and descriptions of how the resistances and other 
things in the circuit will control the rise or the fall of the 
currents. Excerpts from the Batsel notebook appear in the 
Joint Appendix (pp. 192-195). For example, the April 30, 
1930 entry in the Batsel note book contains a diagram of a 
“masking” current circuit, with a tube rectifier (Batsel, 
JA, 65). 

Sometimes the circuit of the Hanna patent, containing a 
rectox rectifier was used, and sometimes the Hewlett type, 
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containing a tube rectifier (Batsel, JA, 67). It will be re¬ 
membered that McDowell and RKO used the Hewlett circuit. 

On May 20, 1930, a complete written disclosure of the 
Hewlett type of “masking” current circuit, as modified by 
Shoup, was made, signed by Shoup and witnessed by Batsel 
(plfFs ex. 17; Batsel, JA, 69; Shoup, JA, 75). This dis¬ 
closure was for the purpose of filing a patent application, 
and the patent department of RCA Victor received this dis¬ 
closure in May, 1930 and made up for it a docket (plff’s. 
ex. 18; JA, 83). For example, it states (JA, 198, 199) : 

“The time constants of the suggest system are en¬ 
tirely adjustable. The resistor Ri controls the shift 
when the volume is suddenlv increased, and the re- 
sistor R 2 controls the shift when the volume is sud¬ 
denly decreased.” 

To express it in other words, Ri regulates the rate of rise 
of the “masking” current, and R 2 the rate of fall. 

Although no Shoup patent application was filed (it is 
much too late to do so now), this is immaterial here, because 
no one can validly patent what was previously known by 
others, whether or not they filed patent applications—only 
the first inventor is entitled to a patent. 

The slight differences between the Hewlett, McDowell, 
Shoup, Poulsen and Kreuzer “masking” current circuits are 
readily seen in the chart of simplified circuits (plffs. ex. 11, 
JA, 172). The differences are unimportant here, because for 
the purposes of the claim in controversy, the circuits are 
identical, all containing a rectifier, which is the “independ¬ 
ently regulating” means of the claim. 

C. N. Batsel and Shoup were corroborated by the testi¬ 
mony and notebook (plffs. ex. 19) of Anderson, another 
engineer w r ho worked with them (Anderson, JA, 75 
et seq.). Between April 30 and September 12, 1930, Ander¬ 
son’s notebook describes work on both the Hanna type (rec- 
tox) and the tube type (Hewlett, Shoup) of “masking” cur¬ 
rent circuit, and the description on September 12 is that of a 
“breadboard model” of the Shoup device, which had been 
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operated (JA, 7S, 79). A model was then sent, sometime 
bet-ween September 12 and November 1,1930, to RCA Photo- 
phone in New York (JA, 79). Thereafter Kreuzer made some 
modifications in the circuit (chart of simplified circuits, plfPs. 
ex. 11, JA, 172); the apparatus was manufactured and sent 
out by RCA (M. C. Batsel, JA, 82); Kreuzer filed his patent 
application in May 1931; and in June, 1931 published his 
article in the Joumal of the Society of Motion Picture Engi¬ 
neers (plfiTs. ex. 12, JA, 173), describing the invention, 
and referring to the earlier work of Hanna, Robinson, and 
McDowell (JA, 173), of “engineers of RCA Photophone, 
Inc., and the RCA-Victor Company’ 7 (JA, 175), mentioning 
“C. N. Batsel, A. Shoup, S. Read, and L. J. Anderson of the 
RCA-Victor Company” (JA, 185). 

It seems that this knowledge and work prior to the earli¬ 
est date claimed by Poulsen or Kreuzer, namely, September 
26,1930 when Poulsen filed his German application, prevents 
a valid patent being granted to either Poulsen or Kreuzer 
for a broad claim to a “masking” current circuit with “inde¬ 
pendently regulating” means. Accordingly, the claim should 
be held unpatentable. 

C. The Claim is not Patentable to Either Poulsen 
os Kreuzer, because it was Presented too late to the 

PATENT OFFICE 

Appellant further presents the question of whether, if 
there had been invention in the claim when made in Septem¬ 
ber, 1930 by Poulson as he contends or in May, 1931 as 
Kreuzer contends, June, 1936 was not too late for the first 
presentation of the claim to the patent office. 

In Muncie Gear v. Outboard, etc., Co., 315 U. S. 759, the 
Court held (p. 768): 

“The claims in question are invalid if there was 
public use, or sale, of the device which they are claimed 
to cover, more than two years before the first disclos¬ 
ure thereof to the Patent Office. Cf. Railway Co. v. 
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Sayles, 97 TL S. 554, 557, 559, 563-564; Schriber- 
Schroth Co. v. Cleveland Trust Co., supra, at 57. Sec¬ 
tion 4886 of the Revised Statutes would in terms pro¬ 
vide for their invalidity had they been offered by ap¬ 
plication rather than by amendment; and whatever 
may be the efficacy of an amendment as a substitute 
for an application, it surely can effect no more than 
the application itself. 

ff We think the conclusion is inescapable that there 
was public use, or sale, of devices embodying the as¬ 
serted invention, more than two years before it was 
first presented to the Patent Office.” 

The claim in question was first made in the Poulsen ap¬ 
plication, as claim 71, by amendment of June 11,1936 (Poul¬ 
sen application history, plfFs. ex. 9, p. 122). Before that 
date there was no claim for the characteristic feature of the 
claim in suit, namely, means for regulating the rate of rise 
of the “masking” (rectified) current “independently” of the 
rate of fall. Hogan testified with respect to the claim in 
suit and the Poulsen application patent office history (plfiTs. 
ex. 4, JA, 50) : 

“I have gone through the claims in that entire file 
history and was not able to find any claim other than 
this one that related to this independent control of 
opening as against closing time.” 

In the court below, a finding of fact was made that 

“The Patent Office held that the claim in issue 
covered substantially the same invention as original 
claims 6, 13, 16, IS, 20, 21 and others of said Poulsen 
et al. United States application” (finding 6, JA, 226). 

But the patent office did not, and could not rightly, so 
find. Nowhere in the patent office record (plff’s. ex. 9) is 
there such a finding. 

And no claim filed with the application, or until Sep¬ 
tember 12, 1936, was substantially the same. Claim 6, re¬ 
ferred to in the above finding, is typical. 
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“6. A sound reproducing film having a non-trans¬ 
parent portion representing a sound record according 
to the transversal method and a transparent portion 
between the sound track and one edge of the film, on 
which the distance between the zero-line for the am¬ 
plitudes of the sound record and the edge of the film 
adjacent the transparent portion thereof increases for 
increasing amplitudes in the sound record and —when 
the said amplitudes decrease —decreases at a rate be¬ 
ing smaller than the rate at which the said distance 
increases for increasing amplitudes.” 

The “zero line" referred to in claim 6 is the median line 
about which the beam of light oscillates to trace the sound 
record. This median line in the Hewlett, Robinson, Hanna 
and Poulsen “bias” system is located at one edge of the film. 
When the sound comes on, the “masking” current, derived by 
rectification from the sound currents, moves the zero line 
from the edge toward the center of the film, so that the beam 
will have room to trace the sounds. The “amplitudes of the 
sound record”, referred to in the claim, correspond to the 
loudness of the sounds. 

The claim in suit, on the other hand, does not say any¬ 
thing about shifting the zero-line or about one rate being 
more, or less, or the same as the other rate. And the claim 
does require that one rate be regulated “independentl}'” of 
the other, which was not true of any claim in the Poulsen 
application before June 11, 1936. 

None of the Poulsen claims, including the claim in suit, 
is for a broad invention. All are combination claims, based 
on the conjoint use of several things. The nature of such a 
claim is well stated in Etten v. Kauffman, 3 Cir., 121 F. 2d 
137,139: 

“In a combination patent every element claimed is 
deemed to be material to such an extent that evidence 
to the contrarv is not admissible. Vance v. Campbell, 
et al., 1 Black 427,429, 66 U. S. 427,429,17 L. Ed. 168 ; 
Stearns-Roger Mfg. Co. v. Greenaicalt, 10 Cir. 62 F. 
2d 1033, 1039, and cases there cited. It was stated 
in an early case that ‘The end in view [i.e. of the pat- 
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ent] is proposed to be accomplished by the union of 
all, arranged and combined together in the manner 
described. * * * The use of any two of these parts 
only, or of two combined with a third, which is sub¬ 
stantially different, in form, or in the manner of its 
arrangement and connection with the others, is, there¬ 
fore, not the thing patented. It is not the same com¬ 
bination, if it substantially differs from it in any of 
its parts’.” 

As the nature of the combination cl aim depends upon the 
parts in it, it is plain that a combination claim for parts A 
and B is a different claim from a claim for parts A, B and C, 
and also from a claim for parts A and B of certain specified 
form. Different, inventions are claimed, so that a device that 
would infringe one claim might not infringe another claim. 

In Fox Typewriter Co. v. Corona Typewriter Co., 6 Cir. 
282 F. 502, in considering a reissue patent, the Court said 
(p. 506) : 

“The defendant’s structure does infringe the reissued 
claim; it would not have infringed any original claim. 
The patentee cannot point to one narrowing limita¬ 
tion in his reissued claim, and thereby hide a broad¬ 
ening in the same claim, when that broadening serves 
to bring within the monopoly a structure which other¬ 
wise would have been free; to say that the claim is nar¬ 
rowed is to state but a half truth; and when this 
broadening by reissue occurs, as it did here, 11 years 
after the issue of the original, the reissue is plainly 
insufficient as a basis for injunction against such a 
structure. Whether it would be invalid as against a 
structure not prejudiced by the broadening we need 
not decide. Plaintiff’s argument is in effect that, be¬ 
cause the original had a claim broadly to feature a 
in connection with limiting details and another claim 
broadly to feature b, joined with detailed limitations, 
it may have on reissue, after this delay, a claim broadly 
to a and b combined alone. As to this patent the bill 
must be dismissed.” 

In view of the foregoing, the claim seems unpatentable, 
because presented too late. 
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II. If appellant be wrong in its view that the claim 
is unpatentable, the decision should be that Kreuzer was 
prior to Poulsen. 

Even if there should be disregarded the evidence of the 
work of McDowell and the RCA-Victor engineers, and the 
late presentation of the claim, so that only the prior patents 
are considered, the decision should be for Kreuzer. 

The prior patents of Hewlett, Robinson and Hanna dis¬ 
closed “masking” current circuits, with independent regu¬ 
lating” (Hogan, JA, 40 et seq.; chart of simplified cir¬ 
cuits, plff.’s ex. 11, JA, 172; infra, p. 28). The most that 
Poulsen can assert that he did, over them, was to describe in 
words “independently regulating”. But Kreuzer did this 
before Poulsen, because such description is in the May 1931 
Kreuzer application, as Hogan testified (JA, 4S). For ex¬ 
ample, the Kreuzer application says that his “masking cir¬ 
cuit” has “an A. C. input and a D. C. output wherein the 
rate of change of output upon a given increase of input 
can be varied independently of the rate of change of output 
upon a corresponding decrease of input” (Kreuzer pat., p. 2, 
1. 69; plff.’s ex. 3; JA 110). 

On the other hand, the Poulsen 1930 German applica¬ 
tion (JA, 91; plff.’s ex. 2) does not contain a word about 
“independently regulating”. Hogan so testified, without 
contradiction (JA, 48). It is true that the Poulsen drawings 
show “masking” current circuits, whose rectifiers are the “in¬ 
dependently regulating” means (L in Fig. 5, t in Fig. (> and 
L in Fig. 7), but the prior patents also showed such recti¬ 
fiers. In the Poulsen axjplication there is not a word to the 
effect that the rectifier, or anything else in the circuits regu¬ 
lates the currents, much less that anything can “indepen¬ 
dently regulate” the rate of rise. 

So, if a written description of adjusting an old electrical 
circuit is worthy of a patent, Kreuzer, being the first, is 
entitled to the patent as against Poulsen. 
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CONCLUSION 

The judgment below should be reversed, and the claim 
in issue declared to be unpatentable to either Kreuzer or 
Poulsen, or, if found patentable, it be declared to be patent- 
able to Kreuzer, who was prior to Poulsen. 

Respectfully submitted, 

Stephen H. Philbin 
A. K. Shipb 
Chester L. Davis 

(Counsel for Appellant ) 


September, 1944. 
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APPENDIX A, SECTION 4915. 

Sec. 4915. (U. S. C., title 35, sec. 63.) Whenever a patent 
on application is refused by the Board of Appeals or when¬ 
ever any applicant is dissatisfied with the decision of the 
board of interference examiners, the applicant, unless ap¬ 
peal has been taken to the United States Court of Customs 
and Patent Appeals, and such appeal is pending or has been 
decided, in which case no action may be brought under this 
section, may have remedy by bill in equity, if filed within six 
months after such refusal or decision; and the court having 
cognizance thereof, on notice to adverse parties and other 
due proceedings had, may adjudge that such applicant is en¬ 
titled, according to law, to receive a patent for his invention, 
as specified in his claim or for any part thereof, as the facts 
in the case may appear. And such adjudication, if it be in 
favor of the right of the applicant, shall authorize the com¬ 
missioner to issue such patent on the applicant filing in the 
Patent Office a copy of the adjudication and otherwise com¬ 
plying with the requirements of law. In all cases where 
there is no opposing party a copy of the bill shall be served 
on the commissioner; and all the expenses of the proceedings 
shall be paid by the applicant, whether the final decision is 
in his favor or not. In all suits brought hereunder where 
there are adverse parties the record in the Patent Office shall 
be admitted in whole or in part, on motion of either party, 
subject to such terms and conditions as to costs, expenses, 
and the further cross-examination of the witnesses as the 
court may impose, without prejudice, however, to the right 
of the parties to take further testimony. The testimony and 
exhibits, or parts thereof, of the record in the Patent Office 
when admitted shall have the same force and effect as if 
originally taken and produced in the suit. [As to interfer¬ 
ences declared prior to Oct. 5, 1939, see Sec. 5 of Act of Aug. 
5, 1939, printed after R. S. Sec. 4904, ante.] 
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APPENDIX B, CHRONOLOGY 


1928 

Nov. 23 

1929 
June 24 

July 25 

Dec. 4 

1930 
Jan. 
through 
March 


March 
through 
Sept. 12 

Aug. and 
Sept. 17 

Sept. 26 


Nov. 8 

1931 

May 25 


June 


Sept. 17 


Hanna patent 1,888,724 applied for. 


Robinson patent 1,854,158 applied for. 
Hanna patent 1,940,858 applied for. 
Hewlett patent 1,853,812 applied for. 


McDowell with RKO in California—invented 
and used his shutter Noise Reduction system, 
including the Hewdett Timing Circuit, to pro¬ 
duce RKO pictures, Dixiana and Half Shot. 
(Since 1930, RCA licensees have used Mc- 
Dow'ell continuously in sound pictures.) 

RCA-Victor engineers, C. N. Batsel, Shoup 
and Anderson, work in Camden, New Jersey, 
on Noise Reduction systems. 

Dixiana and Half Shot delivered for theatre 
distribution. 

Poulsen filed in Germany a patent application, 
which, like the Robinson, Hanna and Hewlett 
patents, showed a Timing Circuit for Noise 
Reduction, but did not say anything about, 
nor claim, “independently regulating” the 
circuit. 

McDowell patent 1,855,197 applied for. 


Kreuzer filed his application, containing a 
written description of and claims involving 
“independently regulating”, but not the spe¬ 
cific claim in the present suit. 

Kreuzer published an article in the Journal 
of the Society of Motion Picture Engineers, 
describing his circuits, including “independ¬ 
ently regulating”. 

Poulsen filed in this country the application 
here in suit. 
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1935 

Apr. 30 

1936 
June 11 


1937 

Sept. 28 

1941 

Mar. 17 


Apr. 10 


Apr. 16 
May 20 

1942 
Sept. 7 

1943 

Jan. 15 

Mar. 1 

1944 
June 29 

July 1 


Kreuzer patent 1,999,700 issued. 


Poulsen amended his application in suit, to 
add the “independently regulating” claim in 
suit 


Poulsen patent 2,094,244 issued (but not on 
the application in suit). 


Circuit Court of Appeals decision, Poulsen v. 
Coe, 119 F. 2d 188, allowing claims in the 
Poulsen application here in suit, but not the 
claim here in suit. 

McDowell application for second reissue filed, 
copying three of the claims allowed to Poulsen 
in Poulsen v. Coe, relating to “holding the 
variations of the average exposure between 
predetermined lower and upper limits”. (The 
resulting interference was won by McDowell 
in both patent office tribunals, the Court of 
Customs and Patent Appeals affirming, 142 F. 
2d 267). 

Kreuzer copies “independently regulating” 
claim in his reissue application. 

Interference here involved declared between 
Poulsen application and Kreuzer reissue ap¬ 
plication. 

Interference here involved, decision of patent 
office, board of interference examiners, for 
Poulsen. 

Interference here involved, final decision of 
board for Poulsen. 

The present suit filed by Kreuzer’s assignee. 


Judgment in present suit dismissing com¬ 
plaint. 

Appeal taken in the present suit. 


i 
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APPENDIX C 


PlfiP*. ex. 7 


FUNCTIONAL DIAGRAM OF BIAS AND 
SHUTTER SYSTEMS 
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APPENDIX D 


Plff *s. ex. 11 


CHART OF SIMPLIFIED CIRCUITS 
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Counter-Statement of the Case. 

Appellant’s brief (pp. 1-5) contains under the heading 
“Statement of Case” an argumentative attempt at justify¬ 
ing the starting of this action for the issuance of a patent on 
the Kreuzer application, although appellant allegedly be¬ 
lieved that Kreuzer was not entitled to the patent. 

The answer to the argument will be found under the 
appropriate heading, and we shall now supply only the im¬ 
portant factual statements which appellant has omitted 
from its brief. We shall, however, here indulge ourselves 
in the rhetorical question: If McDowell and his associates 
had made the invention and marketed it through appellant 



over since January 1930 (brief, p. 25), why did appellant 
permit Kreuzer to make an oath to a re-issue application in 
November 1937 that he, Kreuzer, was the inventor, and re¬ 
assert this untruth in 193S in the first interference with 
Poulsen, and again in 1941 in the second (the present) in¬ 
terference? 

For, the Kreuzer application involved in the present 
proceeding is not an original, but a re-issue application. 
The Kreuzer application was first filed on May 25, 1931, 
more than a year after the marketing by appellant of the 
McDowell device. On this application, patent 1,999,700 was 
issued on April 30, 1935 (JA 106 ct $( j q.) which contained 
no claim to the invention. 

On September 28, 1937, patent No. 2,094,244 (JA 206 
<'i seq.) issued to Poulsen and Petersen (hereinafter called 
Poulsen) which, as the Court below found, disclosed the 
invention in issue but claimed the product, i. c., the sound 
record film, rather than the recording system by which such 
film could be made; the system and method were claimed 
in a second Poulsen application, No. 563,447 (JA 113), 
which is involved in the present case (JA 226, 227, Find¬ 
ings 9, 10, 11, 12). 1 

After Poulsen Patent 2,094,244 was published, appellant 
applied on November 20, 1937, more than seven years after 
the alleged marketing of the McDowell device, for a re-issue 
of the Kreuzer patent. The sole purpose of this was to 
capture the claims of the Poulsen patent. On February’ 21, 
1938, the Patent Office declared an interference, No. 75,189 
(Deft’s. Fx. 1) between Poulsen and Kreuzer (JA 226, Find- 
ing 9). In that interference, as in this, Kreuzer swore that 
he was the original and first inventor, but the Patent Office 
decided in Poulsen’s favor. Attempts to upset the decision 

1 It is customary and often required by the Patent Office, that 
product and method or svstem claims be in separate applications (In rc 
Shoemaker. 83 F. (2d) 288. 291. C. C. P. A.). 



by a civil action in the District of Columbia (Xo. 5,047) 
failed (JA 227, Findings 13, 14). 

Ever since its filing in 1931, the Poulsen application, 
Serial Xo. 563,447, involved in the present action, contained 
claims covering the system and method of making the 
records of Poulsen Patent 2,094,244. Some of these, includ¬ 
ing the claim here in issue were allowed by the Patent 
Office, and others were rejected. The propriety of issuing 
a patent to Poulsen was considered by this Court (Poulsen 
v. Cor , 73 App. D. C. 324; 119 F. (2d) 188) and, when its 
favorable decision was first published, appellant copied 
claims of Poulsen into two applications controlled by it; 
some into an application for re-issue of McDowell Patent 
Xo. 1,855,197 (JA 186) and one into the re-issue application 
of Kreuzer here involved. 

Although McDowell had an earlier filing date and is 
now set up as a prior inventor to Kreuzer, no attempt was 
ever made to give McDowell the claim here in issue. 

A second set of interferences was declared by the Patent 
Office on July 14, 1941; one between Kreuzer and Poulsen, 
Xo. 79,358 (Pltf’s. Ex. 1) which is the Patent Office fore¬ 
runner of the present action, and another between McDowell 
and Poulsen (Pltf’s. Ex. 14). 

McDowell won the interference, but Kreuzer could not 
win on priority because Poulsen’s foreign filing date was 
earlier than the earliest date alleged by him. An attempt 
was made, therefore, to convince the Patent Office that 
Poulsen was estopped to make the claim in issue by the 
proceedings in the first Kreuzer interference, Xo. 75,189. 
The Patent Office rejected this and awarded priority to 
Poulsen. 

Our opponents vouched for the patentability of Poul- 
sen’s claims by various attempts to get them and by mak¬ 
ing Kreuzer swear—up to the commencement of this action 
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in 1943—that he, Kreuzer, was the original and first inven¬ 
tor. Neither in the McDowell nor in the Kreuzer interfer¬ 
ences was patentability attacked, although Rule 122 of the 
Patent Office, which has the force of law, 2 provides specifi¬ 
cally for motions to dissolve on this ground (see Appendix 
A, infra p. 30) (JA 226, Findings 7, 8). 

Appellant argues (pp. 3-4) that Rule 122 “is an unsatis¬ 
factory procedure” and that had Kreuzer availed himself 
of this rule “there would have been little if any chance of 
success.” There is no justification whatever for the innu¬ 
endo of these assertions. Hundreds of interferences have 
been dissolved by the Patent Office on the ground that the 
issue was not patentable. “Walker on Patents”, Deller’s 
Edition (Volume 2, page 907) cites some thirty decisions 
bearing on motions brought under this rule. 

In the present interference, Poulsen relied for construc¬ 
tive reduction to practice on his German application of 
September 26, 1930 (JA 89, et seq.; JA 226, Findings 5, 6). 
In the first interference between Poulsen and Kreuzer, No. 
75,189, Poulsen relied on a second German application of 
February 26, 1931 (JA 211, et seq.). This second German 
application (Deft’s. Ex. 3) was not admitted in evidence 
because it had not been introduced in the present interfer¬ 
ence in the Patent Office, and because the Court thought 
that it was not necessary for the defense of this case, hold¬ 
ing that the first German application clearly disclosed in¬ 
vention (JA 88, Finding 17, JA 227). 

Both German filing dates are earlier than Kreuzer’s 
date. Since Poulsen’s Y. S. filing date was later than 
Kreuzer’s, Poulsen’s success in the Patent Office was pos¬ 
sible only by asserting the earlier date of the German appli¬ 
cation. Poulsen moved to shift the burden of proof to 

2 Arnold v. Bishop. 1 McArthur’s Patent Cases. 27 (1841); 
l nited States v. Marble. 2 Mackev. 12 (1882) ; Fish v. Dyson, 55 
App. D. C. 209. 4 F. (2d) 175. 


Kreuzer on the ground that the first German application 
contained the invention. Apparently conceding the suf¬ 
ficiency of the first German application as a clear disclosure 
of the invention, Kreuzer attacked only the genuineness of 
the German document. The Patent Office accepted the docu¬ 
mentary proof of the first German application and held that 
it, as well as the IT. S. application of Poulsen, disclosed the 
invention in issue (JA 226, 227, Findings 6, 7, 16, 17). 

Having failed in the Patent Office, appellant abandoned 
the estoppel argument and brought this action in which it 
was asserted, for the first time, that the invention had been 
in the public domain for years and years, and that the claim 
was, therefore, not patentable. Evidence was offered below, 
which appellant deliberately withheld in the Patent Office 
(JA 227, Finding 15), to bolster its repentant conviction 
that the claim was invalidated by prior patents, publications 
and knowledge. The evidence was of substantially the same 
kind as was considered by the Patent Office when it allowed 
the claim (JA 227, Finding 19). 

The brief asserts that the Court below decided “that the 
claim is patentable” (p. 5). The Court did nothing of the 
sort; its judgment was merely that the suit should be dis¬ 
missed (JA 225). 

Statute and Rules Involved. 

In addition to R. S. 4915 to which plaintiff refers, atten¬ 
tion is called also to Rule 122 of the Patent Office which is 
set forth infra, page 30. 

Summary of Argument. 

I. The findings of the Patent Office and of the District 
Court should be followed by this Court because there was 
substantial evidence to support them, and because the con¬ 
trary has not been established by testimony which, in charac- 
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ter and amount, carries thorough conviction. Furthermore, 
the evidence offered by appellant should be rejected, because 
it was deliberately withheld during the corresponding Pat¬ 
ent Office interference proceeding. 

II. In an action like the present, the Court should in¬ 
quire into the patentability of the claim only if either of 
two conditions is satisfied: 

(1) The Court finds that the plaintiff should pre¬ 
vail and, therefore, the issuance of a patent would 
have to be recommended, or 

(2) If one of the parties already has a patent 
which the Patent Office could not declare invalid. 

We know of no case where the Court passed on patent¬ 
ability, although both parties had pending applications and 
the plaintiff had not succeeded in upsetting the decision of 
the Patent Office. 

III. The invention claimed by Poulsen is substantially 
the same as he had always claimed in his U. S. and German 
applications. Poulsen’s first German application of Sep¬ 
tember 1930 antedates Kreuzer and there was sound reason 
for the Patent Office and for the District Court to award 
priority to Poulsen on its strength. Even if the first Ger¬ 
man application were found lacking in disclosure, Poulsen’s 
second German application of February 1931, which is early 
enough to antedate Kreuzer, describes and claims the in¬ 
vention in the same language as the Poulsen U. S. appli¬ 
cation. 

IV. The evidence withheld from the Patent Office and 
now adduced by appellant lacks the force required to dis¬ 
turb the findings of the Patent Office and of the District 
Court. 



/ 

ARGUMENT. 

I. 

The findings below should be followed. 

The rule that the Findings of Fact of the District Court 
will be followed by the Court of Appeals 3 is particularly 
applicable to actions under R. S. 4915, because, in such 
cases, the Courts accept the decisions of the Patent Office 
as controlling upon all questions of fact unless the contrary 
is established by testimony which, in character and amount, 
carries thorough conviction. 4 

On all the points which appellant here raises, the Dis¬ 
trict Court and the Patent Office tribunals have ruled in 
favor of appellee. In the Patent Office, appellant did not at¬ 
tack the sufficiency of Poulsen’s first German application as 
to the disclosure of the invention, nor the timeliness of Poul¬ 
sen’s claim, nor the patentability of the claim over prior 
patents or McDowell’s work. It is a fair assumption that 
appellant feared to submit these complicated technical ques¬ 
tions to the scrutiny of the independent experts of the Pat¬ 
ent Office. We agree with plaintiff’s estimate of its chances 
of success in the Patent Office (brief, p. 4), not because the 

3 As this Court said in Standard Cap & Seal Corporation v. Coe 
(75 App. D. C. 60; 124 F. (2d) 278, 282) : 

“ . . . it is not for us to say whether, upon an independent 
investigation of all the evidence, we would or might have reached 
a different conclusion. Neither is it our function to determine the 
preponderance of conflicting evidence, other than to determine 
whether there was substantial evidence to support the trial court’s 
decision." 

4 Morgan v. Daniels, 153 U. S. 120, 125, 129; General Electric Co. 
et al. v. Steinbcrger. 208 F. 699, 214 F. 781; Texas Co. ct al. v. 
McAfee ct al., 299 F. 718; Western Electric Co. et al. v. Fowler, 177 
F. 224, 225; Gillette v. Sendelbach et al, 146 F. 758 ; Martin v. Cur¬ 
tiss Aeroplane & Motor Co., Inc., 26 F. (2d) 701; Uihlcin v. General 
Electric Co. et al. 47 F. (2d) 997; Bayer v. Rice ct al, 75 F. (2d) 
238. 239. 
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Patent Office does not fairly pass on such questions, but 
because the attack is baseless. 

Appellant hoped to win in the Patent Office on the argu¬ 
ment that Poulsen was estopped. Having lost, it now pre¬ 
sents evidence which it deliberately withheld in the Patent 
Office. 

This question was first discussed at length by Judge 
Woolf, y, speaking for the Circuit Court of Appeals for the 
3rd Circuit, in Barrett Co. et at. v. Koppers Co. et al. (22 F. 
(2d) 395, 397; 1927): 

“The law gave the plaintiffs a day in court on 
the issue of priority. That was the day the interfer¬ 
ence was heard and if they chose not to avail them¬ 
selves of their full rights but to gamble on the deci¬ 
sion by giving only a part, and the weaker part, of 
the evidence, they had in hand, they did it at their own 
risk. After losing on such evidence in what other¬ 
wise would be a train of futile appeals in the patent 
tribunals and Court of Appeals of the District of 
Columbia they cannot come into a District Court 
and say, now for the first time we shall tell the true 
story of reduction to practice and demand a patent.” 

This decision has been uniformly followed by the Courts. 5 

Justice Rutledge, speaking for this Court, said in 
Boucher Inventions, Limited , et al. v. Sola Electric Co. et al. 
(76 App. D. C. 160; 131 F. (2d) 225, 227): 

“The practice, under Section 4915 as well as 
within the Patent Office itself, contemplates a full 
disclosure to that office, so far as is reasonably pos¬ 
sible, particularly in relation to models, exhibits, 
drawings, etc. While the 4915 suit is de novo and 
permits introduction of evidence not presented to the 
Patent Office, it does not contemplate the suppression 
or the withholding of evidence so readily available 

•' 0 Donnell v. baited Shoe Machinery Corporation (2 F. Supp. 
178) ; Perkins et al. v. Laurence Sperrv Aircraft Co., Inc. (57 F. 
(2d) 719). 



and of such importance as was Exhibit AR or over¬ 
sight of such glaring proportions.” 

The McDowell interference and the Kreuzer interference ; 
were eo-pending and both parties were represented by the 
same counsel. Appellant’s failure to present this evidence 
in the Patent Office could not even be excused on the theory 
of Wright v. Bunge et ah (31 F. S. 844, 845), where Justice 
Bailey held: 

“It may well be that the plaintiff might be 
estopped from offering testimony here that he had 1 
suppressed in the Patent Office, but the mere failure j 
to exercise the highest degree of diligence in pro- 
ducing evidence before the Patent Office would not, 
in my opinion, prevent its introduction here.” 

II. 

j 

Appellant’s attack on the patentability of the claim 
should not be considered. 

R. S. 4915 provides relief to one who wants a patent 
and is dissatisfied with the refusal of the Patent Office to 
grant it. A favorable adjudication results in the authori¬ 
zation of the Commissioner to issue the patent, and an 
unfavorable adjudication in the dismissal of the suit. 

Although the statute does not expressly authorize the 
judication of validity, courts often consider the question, 
but only if one of two conditions is satisfied: (1) If the 
plaintiff establishes priority, then before authorizing the 
issuance of a patent to him, the Court first determines the 
validity of the claim; (2) If one of the parties has a patent 
whose validity the Patent Office could not consider, then 
the Court assumes that burden. 

There is no case on record in which the Court passed on 
the question of validity, although both plaintiff and defen- 
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dant had pending applications and, plaintiff having failed 
to establish his right to a patent, the bill was dismissed. 

The only question before the Court is whether the Patent 
Office was right in rejecting appellant’s application for a 
patent. Once that question is positively decided, there is 
nothing else to decide. 

Upon the dismissal of this bill the Patent Office will have 
before it the pending applications of Kreuzer and Poulsen. 
Xo patent will, of course, issue to Kreuzer and a patent will 
issue to Poulsen only on such claims as the Patent Office 
may consider patentable. The Patent Office considers the 
pertinency of any prior art which is called to its attention 
even after judgment of priority has been rendered (Plum- 
stead v. Bradley and McKeefe, 340 0. G. 293; Slivinski v. 
Lane, 295 0. G. 464). 

Let us now consider the important R. S. 4915 cases in 
which this and other courts have passed on patentability. 

A celebrated case, on which appellant relies, is Radtke 
Patents Corporation et al. v. Coe (74 App. D. C. 251; 122 F. 
(2d) 937, 940). This was an interference involving several 
parties including Radtke, who had a patent on the inven¬ 
tion in issue. The District Court awarded priority to 
American Tri-Ergon, the plaintiff in a 4915 action against 
the Commissioner, without inquiring into the patentability 
of the claim, and Radtke appealed. 

Since Radtke had a patent, the applicants were not suc¬ 
cessful in having these claims declared invalid by the Patent 
Office. The Court had to do that, particularly because the 
Patent Office had originally held invalid the four claims of 
Radtke. only to be later reversed in an ex parte appeal. 

Poulsen has a pending application and the Patent Office 
allowed the claim after scrutinizing the same kind of prior 
art as is now offered by appellant. 

The Radtke decision, as so many others, was based on 
Hill v. Wooster (132 TJ. S. 693), in which, before ordering 
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the issuance of a patent, on the application of an otherwise 
successful plaintiff, the Court inquired into the validity of 
the claim. 

A recent case in which Hill v. Wooster was fully dis¬ 
cussed is Cleveland Trust Co. v. Berry (99 F. (2d) 517, C. 
C. A. 6,1938). Although the defendant Berry had an issued 
patent , and although Jardine, the plaintiff’s assignee, had 
unsuccessfully tried to attack the validity of these claims 
in the Patent Office, the Court refused to consider the ques¬ 
tion of patentability because it did not find that plaintiff’s 
assignee, Jardine, had established priority. This is what 
Judge Allen said, speaking for the Court: 

“Appellant’s principal attack is directed at the 
validity of the Berry patent. But neither that ques¬ 
tion nor the alleged inoperative character of the 
Berry device is involved in this proceeding. Christie 
v. Seybold, 6 Cir., 55 F. 69. The question is whether 
Jardine is entitled, according to law, to receive a 
patent for his invention as specified in his claim, or 
for any part thereof. Title 35, §63, U. S. C., 35 
U. S. C. A. § 63; Gandy v. Marble, supra, at page 440, 
7 S. Ct. 1290. If Berry’s patent is invalid, that fact 
does not entitle Jardine or his assignee to a patent. 
Patentability of Jardine would necessarily be an 
issue in this case under circumstances such as those 
disclosed in Hill v. Wooster, 132 U. S. 693, 10 S. Ct. 
228, 33 L. Ed. 502. If this court should hold that the 
ruling of the patent tribunals on priority was in¬ 
correct and that Jardine was the first to conceive and 
to have acted with due diligence in reducing to prac¬ 
tice the invention set forth in the counts in issue, 
then the question of patentability would be presented. 
Jardine still would not be entitled to a patent if these 
claims disclose no patentable novelty. Hansen v. 
Slick, D. C., 216 F. 164, affirmed 3 Cir., 230 F. 627; 
Hill v. Wooster, supra; Root Spring Scraper Co. v. 
Willett Mfg. Co., 6 Cir., 84 F. 2d 42. But neither 
Willett Mfg. Co. v. Root Spring Scraper Co., 6 Cir., 
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55 F. 2nd 85S, nor any case relied on declares that 
patentability must be determined in an action under 
this section where the claimed priority is not estab¬ 
lished. Hill v. Wooster, supra, and Root Spring 
Scraper Co. v. Willett Mfg. Co., supra, specifically 
hold that when the one seeking the decree under § 63 
prevails in the trial court upon the question of pri¬ 
ority, the patentability of his claims must be decided. 
But here Jardine has not prevailed as to priority. 

“Hill v. Wooster does not justify our broadening 
the issues so as to make the suit under § 63 the prac¬ 
tical equivalent of an infringement suit in which all 
the defenses known to the patent law may be brought 
forward.” (99 F. (2d) 517, 521-522.)* 

The reasoning of the Court of Appeals of the Sixth 
Circuit, as far as we can find, has been uniformly followed 
in all jurisdictions and is applicable to the present case 
where appellant does not even seriously contend that 
Kreuzer is entitled to a patent, and all the tribunals have 
held that he is not. 

In Parker v. Commissioner of Patents et al. f (33 F. S., 
410, D. C., W. D. Pennsylvania): 

“The only issue in the present suit is whether or 
not plaintiff is entitled to a patent on the Holt appli¬ 
cation which the Commissioner of Patents refused. 
The right of defendants to a patent under the Van - 
derveer application is not involved, except as it may 
preclude right of plaintiff to a patent on the Holt 
application. See Gandv v. Marble, 122 U. S. 432, 7 
S. Ct. 1290, 30 L. Ed. 1223; Hill v. Wooster, 132 U. S. 
693, 10 S. Ct. 228, 33 L. Ed. 502; Cleveland Trust Co. 
v. Berry, 6 Cir., 99 F. 2d 517, 521.” 

Poulsen’s right to a patent is not involved in this case. 

In a most recent case in the Sixth Circuit, Mishawaka 
Rubber & Woolen Mfg. Co. v. Paine <£ Williams Co. (139 


* Emphasis ours throughout the brief. 
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F. (2d) 603, 606, 1943), cited by appellant, the Court held 
that where the plaintiff had been granted a patent on some 
claims and the defendant on some other claims, and both 
parties were dissatisfied with the decision of the Patent 
Office, the question of validity was properly considered 
under the authority of Hill v. Wooster. 

The Court approved the decision of the lower Court (47 
F. S. 545, 546), in which it was held 

“In the case at bar, however, the plaintiff has been 
granted a patent on the nine article claims and that 
patent is attacked on grounds of patentability. The 
defendant, moreover, has been declared prior as to 
method, and that priority is attacked by plaintiff. 
If the subject matter of the patent should be de¬ 
termined to be invalid for want of invention, that 
would naturally settle both issues. The determina¬ 
tion of patentability in this case is therefore not 
futile, as it would have been in the case of Cleveland 
Trust Co. v. Berry, supra. In other words, this case 
is controlled by the doctrine of Hill v. Wooster, supra, 
and, as the court says (132 U. S. 693, 10 S. Ct. 230, 
33 L. Ed. 502), the purpose of R. S. Sec. 4915, 35 
U. S. C. A. § 63, is to authorize the court to declare 
in a proper case that the applicant is entitled to a 
patent and ‘it necessarily follows that no adjudica¬ 
tion can be made in favor of the applicant, unless the 
alleged invention for wdiich a patent is sought is a 
patentable invention.’ Since there is no special rea¬ 
son for doing so, as there was in the case of Cleveland 
Trust Co. v. Berry, supra, neither this court nor any 
other court ‘can overlook the question of patentabil¬ 
ity"’. Hill v. Wooster, supra, 132 U. S. page 698, 10 
S* Ct. page 230, 33 L. Ed. 502.” 

As the Circuit Court of Appeals for the 7th Circuit said 
through Judge Sparks in Philadelphia Storage Battery Co. 
v. Zenith Radio Corp. (117 F. (2d) 642, 645, January 14, 
1941): 
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“We do not understand that section 4915 of the 
Revised Statutes contemplates that the court shall 
direct the Commissioner to issue a patent. This 
must be true because there are other matters which 
the department must decide favorably to Jacke’s as¬ 
signee before a patent can issue to it. The statute 
which authorizes the issuance of patents must be 
complied with in every respect, and we have no power 
under section 4915 to restrict those requirements.” 

In Hansen v. Slick (230 F. 627), cited by appellant, one 
of the parties, Slick, had a patent. The Patent Office could 
not, therefore, pass on validity, and the Court had to do 
that, particularly because the bill prayed not only for the 
issuance of the patent to Hansen but also: 

“ . . . that Slick be perpetually enjoined from assert¬ 
ing any claim to the alleged invention.” (p. 628) 

In Sinko Tool & Manufacturing Co. v. Automatic Devices 
Co-rporation (136 F. (2d) 186), the District Court held for 
plaintiff and authorized the Patent Office to issue the patent 
to plaintiff. Therefore, the Court of Appeals of the Second 
Circuit found it necessary to determine the validity of the 
claim on the authority of Hill v. Wooster. 

Hoover v. Coe, CA, DC, which appellant also cites, was 
not an interference. 

This Court should not be called upon to pass on the 
question of patentability unless it finds that the Patent 
Office tribunals, the lower Court, and indeed appellant, 
are all wrong in denying Kreuzer’s right to a patent, and 
that, therefore, the bill should not have been dismissed. 
Should the Court decide to follow the decision below, then 
it should merely affirm the judgment that the bill will be 
dismissed. 
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III. 

The invention in issue. 

The Prior Art Background. 

The invention relates to a svstem of recording sound 

k O 

films. 

In order to produce silent records, i. e., records in which 
the background noises are minimized by reducing the unex¬ 
posed areas of the film, it has been the practice for many 
years to shift, as the amplitude of the sound changes, the 
zero line or axis of the sound path by applying a variable 
direct current to the recording member, often referred to as 
the application of a d. c. bias. 

Prior to Poulsen, the zero line or the d. c. bias always 
followed the envelope of the sound track; it went up and 
down as the amplitude decreased and increased. The rate 
at which the shift took place was always in accordance with 
the rate of the change in volume. 

To illustrate this we have shown in Fig. 1 of a sketch, 
Appendix B,* p. 31 a simplified sound envelope, the ordi¬ 
nate y representing the intensity of the sound and the 
abscissa x time. The sound is assumed to start at the mo¬ 
ment O and to disappear at t 3 . 

Let us assume that during the time interval 0 — tj the 
sound volume increases from zero to its maximum v. The 
value v is maintained during the time interval t t — U. 
Finally, the sound volume decreases to zero during the time 
interval t 2 — t s , which is assumed to be equal to 0 — t,. 
Although in practice the time interval t 2 —1 3 is not always 
equal to the time interval 0 — ti, for the sake of simplicity 
we shall assume this to be the case. 


* The same sketch was used in both Poulsen v. Krcuzcr . Patent 
Office interferences. Plaintiff’s Exhibit 1 and Defendant’s Exhibit 1. 
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When these two intervals are equal, then the two hatched 
triangular areas are also equal to one another. These areas 
represent the variations of the sound intensity, i. e., an 
increase and a decrease, respectively, of a certain value. 

The angle of inclination of the rising and descending 
portions e 1 and e 2 of the sound envelope, or the time 0 — i 1 
and t 2 —1 3 , represent the rapidity of the increase and the 
decrease, respectively, of the sound volume. In Fig. 1 the 
two are identical, i. e., the sound volume increases at the 
same rate at which it decreases. 

As above stated, the universal practice of the prior art 
has been to shift the zero line or bias as the envelope 
changed, i. e., along e 1 , e, e 2 , or as closely parallel thereto 
as the equipment permitted, and always at the same rate as 
the sound amplitude changed. 

The sole object of the Poulsen invention is to go counter 
to this practice and to produce a sound record in which the 
zero line is shifted at a different rate from the rate at which 
the sound amplitude changed either during the increase of 
the sound intensity or during the decrease of the sound 
intensity or preferably during the increase as well as during 
the decrease of the sound intensity. This means that in 
general the shift must be more rapid during the increase 
than during the decrease of the sound amplitude. 

As shown in Fig. 2 of the sketch, during the increase of 
the sound volume the shift does not occur along line e 1 , but 
along the dotted line z. For the rest of the time the shift 
follows the envelope along e and e 2 . 

z is steeper than e 2 . During the increase of the sound 
amplitude from 0 to v which required 0 — t x time, the com¬ 
plete shift takes place in the shorter 0 — t time. 

During the decrease of the sound amplitude the shift is 
slower, it takes t 2 —1 3 time, the same as the time required 
for the sound to decrease from v to 0. 
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As shown in Fig. 3, the Poulsen system may produce a 
record in which the zero line is shifted in accordance with 
the inclined portion e 1 when the sound volume increases in 
the same manner as in Fig. 1. Then the zero line remains 
at its maximum point along e, again as in Fig. 1. However, 
at time U, instead of descending along e 2 , the zero line 
descends, along z 1 , which forms a sharper angle with the x 
axis. The shift of the zero line from maximum value to 
zero, which in Figs. 1 and 2 took t« — t s time, now takes the 
longer time U —t 4 . 

In Fig. 3 the shift during the increase of the sound vol¬ 
ume is at the same rate as it was in Fig. 1. However, the 
shift during the decrease is slower. Therefore, it can be 
said for Fig. 3 just as we said it for Fig. 2 that the zero line 
shifts more rapidly (0 — t 4 ) when the sound volume 
increases by a certain value (v) then the rapidity of the 
shift (t« —1 4 ) when the sound volume decreases by said 
certain value (v). 

Fig. 4 is a composite of Figs. 2 and 3, the shift during the 
increase of the sound volume being along line 2, and during 
decrease of the sound volume along line z 1 . When the sound 
volume increases by value v, the shift takes place within 
the brief period 0 to t. When the sound volume decreases 
by value v, i. e., from maximum value to zero, then the shift 
takes place during the long time t 2 —1 4 . 

It can therefore be said for Fig. 4 also that the shift 
occurs more rapidly when the sound volume increases by v 
than when it decreases by v value. The average trans¬ 
parency, i. e ., average width as controlled by the zero line 
shift is, during increase, varied at a higher rate (along z in 
0 — t time) than the rate at which the volume of the sound 
varied along e 1 in 0 —1 4 time. During decrease, the shift 
is along z 1 in t 2 —1 4 time, which is at a tower rate than the 
rate at which the volume of the sound varies (along e 2 in 
t. —1 3 time). 
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The Kreuzer Disclosure. 

Neither in his original patent nor in his re-issue applica¬ 
tion did Kreuzer illustrate in his drawings or describe in 
his specification what kind of sound record he intended to 
produce. One reading the description and claims would 
naturally assume that Kreuzer’s intention was to produce 
the same kind of record as was produced before him, his 
invention relating to improvements in recording apparatus 
by which the same old record was made. The objects of the 
invention as set forth in the specification have to do with 
the amplifier and other portions of the sound-recording 
apparatus combined with a special delay circuit. 

If any one thing is clear from the Kreuzer disclosure, 
it is this, that the variation of the bias, i. e., the shifting of 
the zero line, must always faithfully follow the sound en¬ 
velope. 

Referring to the patent, which is identical with the 
re-issue application, we find instructions to this effect not 
once but in many different places: 

JA 109, column 1, lines 28-34, Kreuzer says: 

“The position of the shutter or the quantity of 
bias applied or, if such a system is used in recording 
where the mean path of the record is shifted laterally 
as the volume changes, then the axis of such path , 
must in each case be caused to more or less accurately 
follow the envelope of the sound record curve.” 

JA 109, column 1, line 53: 

“Another object of the invention is to provide an 
amplifier which will provide a voltage or current at 
all times proportional to the envelope of the sound 
record wave independent of the individual frequen- 
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Then again, JA 109, column 2, lines 3-6: 

“Another object of this invention is to provide 
such an amplifier wherein the control member will be 
promptly actuated on a sudden increase in sound.” 

JA 109, column 2, lines 21-24: 

“Another object of this invention is to provide an 
amplifier wherein a direct current or voltage is pro¬ 
vided which is proportional to the fluctuating po¬ 
tential applied to the input of the amplier.” 

Appellant’s expert, Mr. Hogan, was forced to admit that 
in Kreuzer the zero line must always follow the envelope 
(JA 57, 58). Whereas, as we have shown above, the prin¬ 
cipal teaching of Poulsen is that the d.c. bias, zero line or 
axis shift, must not follow the envelope, the principal teach¬ 
ing of Kreuzer is that the shift must always follow the en¬ 
velope as faithfully as is possible. If the envelope is like 
the one shown in Fig. 1 of the sketch, then the shift must 
follow that envelope as closely as possible. 

Such record would be exactly like the records produced 
by numerous prior inventors whose patents are cited by 
appellant with admirable candor as the equivalents of 
Kreuzer (Pltf’s. Ex. 11, brief, p. 28). There could be noth¬ 
ing patentable in such record, nor in the method or system 
of producing it. 


Kreuzer’s Delay Circuit. 

Kreuzer repeatedly and categorically required that the 
bias follow the envelope, e. g., of Fig. 1 of the sketch. He 
disclosed a circuit arrangement for introducing a delay in 
the zero line shift, not to produce Fig. 4, but Fig. 5. This 
is so because the specification expressly states that the pur¬ 
pose of this circuit is to delay 
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(a) the alternating current with respect to the d.c. 
bias current when the volume increases; and 

(b) the d.c. bias with respect to the alternating cur¬ 
rent when the volume decreases. 

As to (a) we find, for instance, JA 109, column 1, lines 
28-45: 

“It is further necessary that if the amplitude of 
the sound increases suddenly, the control member 
shall follow so promptly as to avoid noticeable dis¬ 
tortion or shall even precede such increase in order 
to avoid cutting off the peaks of the waves, or in the 
case of a spiral record, cutting over into adjacent 
sound track.” 

JA 109, column 2, lines 7-11: 

“Another object of the invention is to provide 
such an amplifier wherein the transmission of the 
sound impulse to the recording member is delayed 
until after the control member has had time to func¬ 
tion when the sound increases 

JA 111, column 1, lines 17-22: 

“A delay circuit, as indicated at 63, may be inter¬ 
posed between the main amplifier and the recorder in 
order to give the d.c. amplifier time to operate, the 
constants of the d.c. amplifier being adjusted accord¬ 
ingly as to rate of increase and decrease.” 

JA 111, column 1, lines 66-75: 

“It will necessarily follow that if a sudden change 
occurs in the applied sound, or in other words to the 
input, any change in the recorded sound will neces¬ 
sarily be delayed until the shutter or equivalent mem¬ 
ber has had an opportunity to function through the 
d.c. amplifier already described, thus preventing dis- 
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tortion of the particular variety caused by ‘over¬ 
shooting’ the effective portion of the sound track.” 

JA 111, column 2, lines 1-11: 

“A form of the invention which is particularly 
desirable as well as practicable can be accomplished 
by the inclusion of a delay circuit in the circuit of 
Fig. 4, as indicated at 63'. In this case the delay 
need not be nearly as great as when the delay circuit 
is alone depended on to prevent overshooting when 
there is an increase of input, with a corresponding 
decrease in cost, while the circuit may be adjusted to 
provide, an appropriate decrease as indicated above, 
all the details of the circuit having been hereinbefore 
disclosed.” 

The purpose (b) is also clearly set forth. 

JA 109, column 1, lines 45-58: 

“Likewise, as the volume of sound decreases, the 
control member must follow within such a short time 
that the ground noise during the interval is not 
noticeable.” 

JA 109, column 2, lines 12-15: 

“Another object of the invention is to provide an 
amplifier wherein the control member is prevented 
from functioning on a sudden decrease in sound until 
after such decrease is applied to the recording mem¬ 
ber.” 

Assuming a sound wave envelope like the one shown in 
Fig. 1, Kreuzer’s instructions could result only in what we 
have illustrated in Fig. 5, in which the shift during the in¬ 
crease is along line d and during decrease along line d 1 . 
The shift, therefore, along d commences at time 0, whereas 
the sound volume increases only later at time t' 0 . Simi¬ 
larly, the sound begins to decrease along line e 2 at time t'«, 
and the shift begins downward only later at time t' 3 . How- 
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ever, the important point is that d must be parallel with e 1 , 
\ and d 1 must be parallel with e 2 , because only then will we 

satisfy Kreuzer’s primary requirement that the envelope 
must be faithfully followed. 

In comparing Fig. 5 with Fig. 4 we find that Kreuzer 
\ has a system capable of producing a shaded area on both 

sides just as Poulsen. The difference is that the shaded 
areas have different shapes, the Poulsen and Petersen 
patent having to do with the changing of the slopes of z and 
z', which in turn determines the shapes of the areas. Even 
if Fig. 5 is modified as suggested, the shaded area at the 
increase or left-hand side will remain quadrangular but 
there will be no shaded areas at all on the right side. The 
rate of slope will remain the same on both sides. 

In accordance with the Poulsen invention, as shown in 
Fig. 4, the slopes of z and z' must be different and not the 
same. Also z must precede e' and z' must come after e 2 
rather than precede it, as is the case with Kreuzer. 


The Claim in Issue. 

The claim is as follows: 

A system for recording sounds on a light sensitive 
film comprising means for converting sounds into an 
alternating current, a light source, means to concen¬ 
trate a beam of light from said light source onto the 
surface of the film so as to form thereon a trans¬ 
versely disposed linear strip of light, means to cause 
the exposure of the film to vary in accordance with 
the alternating current, a rectifier rectifying a por¬ 
tion of said alternating current and a smoothing cir¬ 
cuit through which the rectified current influences said 
sound recording means to cause the exposure to varv 
dependent on the volume of sound, and means for 






regulating the rate of rise of said rectified current 
independently of the rate of fall of said current. 

The first 14 lines describe the system of the well-known 
and concededly old silent sound recording system. The in¬ 
vention is defined in the last element of the claim which we 
have italicized. 

Fig. 5 of the sketch shows clearly that the Kreuzer 
system may delay the rise or fall of the current, but never 
change or regulate the rate, i. e., the slope of the rise or the 
fall. Kreuzer’s intention was to have this slope closely 
follow the contours of the sound. 

Kreuzer’s control member (the element controlling the 
shifting of the zero line) must promptly follow changes in 
amplitude in order to avoid noticeable distortion. This 
means the same thing as that the bias shift must follow the 
envelope. The purpose of the delay during sound volume 
increase 

“until after the control member had time to function” 

(JA 109, col. 2,11. 10,11) is to avoid cut-offs. During sound 
volume decrease the control member must similarly follow 
the envelope with a corresponding delay to avoid noticeable 
ground noise. 

In Poulsen the commencement of the shift always coin¬ 
cides with the commencement of the decrease and increase 
of sound intensity, ifo delay circuits being provided. 

In Kreuzer the shift starts earlier by a certain period 

than the commencement in the increase of the sound, and in 

the opposite direction the commencement of the shift is de- 

laved bv the same amount. In other words, when Kreuzer’s 
• » 

delay circuit is used, the commencement of the shift and up 
or down change in sound amplitude never coincide. 

In Poulsen the rate of the shift and not the commence¬ 
ment of the shift must be regulated independently during 
sound increase from what it is during sound decrease. 


In Kreuzer the starting point and not the rate is regu¬ 
lated. 

The delay circuit is the raison d’etre of Kreuzer’s appli¬ 
cation and the delav circuit has nothing to do with the in- 
vention in issue (Hogan, JA 59, 60). 


The Invention Is Disclosed in the Poulsen 
U. S. Application (JA 113). 

The Poulsen application as originally filed contained a 
clear description of the invention. After describing the 
“noiseless” recording system of the first fourteen lines of 
the claim, the critical element—the “means for regulating 
the rate of rise of said rectified current independently of the 
rate of fall of said current”—is brought out in the follow¬ 
ing passages: 

• 

“. . . it will be suitable according to the invention 
to govern the sound-recording member (the light or 
the light projecting system) in such a manner that 
the said displacement of the zero-line at increasing 
sound amplitudes will be effected just as quickly as 
or quicker than the latter increase and, vice versa, at 
decreasing sound amplitudes will be effected more 
slowly than the amplitudes decrease. The said dis¬ 
placements will consequently be effected at the same 
or higher speed than the variation in the sound in¬ 
tensity, when the latter is increasing, and more slowly 
than the variation in the sound intensity, when the 
latter is decreasing” (JA 118). 
**••#*•• 

“This adjustment of the system serving to govern 
a sound-recording member can be attained simply by 
mutual adjustment of the coefficients of conductivity 
for the circuit or one or more of the circuits, by way 
of which the above mentioned rectified current is 
transferred to or is caused to actuate the sound- 
recording member, in such a manner that the varia¬ 
tions in the rectified current are effected more quickly 
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when the said current increases than when it de¬ 
creases” (JA 119). 

Contrary to plaintiff’s contention (brief, p. 9) that Poul- 
sen’s original application as filed in the Patent Office did 
not claim the invention in issue, claims 22-24 were defining 
this very invention (JA 136, 137). c 


The Invention Is Disclosed in Poulsen’s First 
German Application (JA 89). 

Poulsen’s German application, filed on September 26, 
1930, shows in Figs. 6 and 7, describes, and claims (JA 103, 
claim 14) a circuit which satisfies the claim in issue and is, 
therefore, sufficient proof of reduction to practice. As Jus¬ 
tice Rutledge said in Abbott v. Shepherd , (77 App. D. C. 
101; 135 F. (2d) 769, 770): 

“The filing of Shepherd’s application constitutes 
a constructive reduction to practice as of March 19, 
1934, if his disclosure is sufficient to enable one 
skilled in the art to practice the invention.” 

The Shepherd application was a British so-called provi¬ 
sional specification which, of course, contains no claims 
whatever. 

Similarly, in Travis v. Baker , (137 F. (2d) 109), the 
Court of Customs and Patent Appeals held that a British 
provisional specification was sufficient to establish a date 
of constructive reduction to practice of an invention of a 

6 Original claim 22 was as follows: 

“22. A system as related upon in the foregoing claim in which 
the conductivity of one of the circuits by way of which the rectified 
current is caused to act upon the recording device, is adjusted so 
as to cause, that the variations of the rectified current, correspond¬ 
ing to increasing sound amplitudes, are effected more quickly and 
the variation of the same current corresponding to decreasing 
amplitudes are effected more slowly than the variations in the 
sound amplitudes.” 
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radio circuit which was not even illustrated therein because 
all the elements of the claim could be spelled out of the 
disclosure. 


The Invention Is Disclosed in Poulsen Patent 
2,094,244 (JA 206). 

The same invention was described and claimed in Poul- 
sen’s U. S. Patent No. 2,094,244. We cite the following 
significant passages and claims: 

“It will be suitable according to the invention to 
govern the sound-recording member (the light or the 
light projecting system) in such a manner that at 
increasing sound amplitudes the said rectified current 
will increase and consequently the displacement of 
the working point on the blackening curve will occur 
just as quickly as or quicker than the latter sound 
amplitudes increase and, vice versa, at decreasing 
sound amplitudes the said displacement will be ef¬ 
fected more slowlv than the amplitudes decrease” 
(JA 207, 2nd Col.,* 11. 20-30). 

**•*•#*• 

“This adjustment of the controlling system for a 
sound-recording member can be attained simply by 
mutual adjustment of the coefficients of conductivity 
for the circuit or one or more of the circuits, by way 
of which the above mentioned rectified current is 
transferred to or is caused to actuate the sound¬ 
recording member. This is accomplished in such a 
manner that the variations in the rectified current 
are effected more quickly when the said current in¬ 
creases than when it decreases” (JA 207, 2nd Col., 
11. 47-55). 

«>•••**** 

“Cl. 1. A sound record film the zero line of which 
shifts with amplitude changes in the sound, and in 
which said shift occurs more rapidly when the sound 
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volume increases by a certain value than when it de¬ 
creases by said certain value.” 

#•••**•• 

‘‘Cl. 3. A sound record film on which the average 
transparency of the sound track is shifted at a higher 
rate than the volume of the sound varies, when the 
said volume increases, and is shifted at a lower rate 
than the variation of the volume of the sound, when 
the said volume decreases” (JA 210). 

The Invention Is Disclosed in Poulsen’s Second 
German Application (JA 211). 

Should the Court find Poulsen’s first German applica¬ 
tion an insufficient basis for the invention, then reference 
may be had to Poulsen’s second application filed February 
26, 1931 which is early enough to antedate Kreuzer’s appli¬ 
cation. 

This application (Deft’s. Ex. 3; JA 211 e.t seq.) was 
offered, but not admitted, in evidence because the Court 
thought that it w*as mere surplusage and because it had not 
been introduced in evidence in this particular Patent Office 
interference (JA 88). The exclusion of this exhibit was, 
we submit, erroneous. 

The second German application was before the Patent 
Office in the prior interference with the same Kreuzer appli¬ 
cation involving a claim directed to the product of the sys¬ 
tem now claimed (Deft’s. Ex. 1). It should be considered, 
in this case, if the first application is found insufficient, and 
particularly if appellant’s evidence which it deliberately 
withheld from the Patent Office is accepted. 

The second German application is substantially the same 
as Poulsen’s Patent 2,094,244 and the application here in¬ 
volved. Attention is called particularly to the paragraph 
beginning at the bottom of JA 214 and ending on JA 215 
and to the two claims (JA 220, 221). 
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IV. 

The evidence offered does not negative patent¬ 
ability. 

Neither the Kreuzer application nor any of the allegedly 
anticipatory exhibits so much as suggest the invention in 
issue. They all fall short for the reasons which we have 
pointed out in connection with the Kreuzer disclosure. 

The prior art, on which appellant relies was, as the 
Court below found (JA 227, Finding 19), of the same kind 
as originallv cited bv the Patent Office and over which the 
very specific claim in issue was held by the Patent Office to 
be patentable. The finding of the Court was based on the 
admission of appellant’s expert, Hogan, who, in his Exhibit 
11 (appellant’s brief, p. 28), demonstrated that the patents 
to Robinson, Hanna and Hewlett have substantiallv the 
same disclosure as the McDowell and Shoup disclosures on 
which Kreuzer now depends as anticipating the Poulsen 
invention. The Patent Office had the Robinson, Hanna and 
Hewlett patents before it, and so did this Court also, in 
passing on the patentability of Poulsen’s claims. The Pat¬ 
ent Office found that the invention was not disclosed in any 
of these patents, because none of these patents was con¬ 
cerned with the rate of rise and fall of the zero line. 

Had appellant contended in the Patent Office that the 
invention in issue was present in McDowell, it would have 
been told that, in that case, it should make the claim not in 
the Kreuzer application, but in the McDowell application 
which was also involved in interference with Poulsen. 

The most charitable view we can take of Kreuzer’s and 
appellant’s assertions (sworn and otherwise) in soliciting 
the Kreuzer re-issue application and the two interferences 
with Poulsen, is that appellant knew that McDowell and the 
rest of the alleged prior art did not contain the invention. 
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Conclusion . 

It is submitted that appellant’s evidence should be 
rejected since it was deliberately suppressed in the Patent 
Office proceeding. Whether or not the evidence is consid¬ 
ered, the judgment below should be affirmed, because the evi¬ 
dence is not of such character and amount as would carry 
thorough conviction that the Patent Office and the Court 
below were wrong. 

Respectfully submitted, 

Paul Kolisch, 

Ralph B. Stewabt, 

(Counsel for Appellee). 

October, 1944. 
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Appendix A. 

Rule 122 of the Rules of Practice of the 
United States Patent Office . 

122. Motions to dissolve an interference (1) alleging; 
that there has been such informality in declaring the same 
as will preclude the proper determination of the question of 
priority of invention, or (2) denying the patent ability of 
an applicant's claim, or (3) denying his right to make the 
claim, or (4) if the interference involves a design patent or 
an application, alleging that there is no interference in fact 
and also motions to shift the burden of proof, should con¬ 
tain a full statement of the grounds relied upon and should, 
if possible, be made within the time fixed by the examiner 
of interferences, not less than thirty days, after the state¬ 
ments of the parties have been received and approved. Such 
motions and all motions of a similar character, if in the 
opinion of the examiner of interferences they be in proper 
form, will be heard and determined by the primary ex¬ 
aminer, due notice of the day of hearing being given by the 
office to all parties. If in the opinion of the examiner of 
interferences the motion be not in proper form, or if it be 
not brought within the time specified and no satisfactory 
reason be given for the delay, it will not be considered and 
the parties will be so notified. 

At a hearing on a motion to dissolve an interference be¬ 
tween an application and a patent, the prior art of record 
in the patent file shall be referred to for the purpose of con¬ 
struing the issue. The matter raised on a motion to shift 
the burden of proof may be reviewed at final hearing. 
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PLEADINGS, DOCKET ENTRIES AND OTHER 
PAPERS DESIGNATED. 

1 Filed Mar 1 1943 

IN THE DISTRICT COURT OF THE UNITED STATES 
For the District of Columbia 

Civil Action No. 18S21. 

Radio Corporation of America, 1625 K Street, N.W., 
Washington, D. C., Plaintiff , 

v. 

British Acoustic Films Limited, Woodger Road, Shep¬ 
herds Bush, London, W. 12, England, Defendant. 

Complaint 
(As Amended) 

Issuance of Patent 

The plaintiff, Radio Corporation of America, shows unto 
the Court: 

1. That the plaintiff is a corporation duly incorporated 
under the laws of the State of Delaware, having its princi¬ 
pal place of business at 30 Rockefeller Plaza, City of New 
York, State of New York, and having an office and doing 
business in the District of Columbia at 1625 K Street, N.W.; 
that plaintiff is the assignee of the original application for 
patent filed with the United States Patent Office by one 
Barton Kreuzer on May 25, 1931, upon which patent No. 
1,999,700 was issued on April 30, 1935, and the assignee of 
a reissue application for patent thereon filed with the United 
States Patent Office by the said Kreuzer on November 20, 
1937, No. 175,676, the assignment being duly recorded in the 
United States Patent Office, said applications being herein¬ 
after more fully set out and described. 

2 2. That, upon information and belief, defendant 
British Acoustic Films Limited (hereinafter termed 
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British Acoustic) is “an adverse party residing in a foreign 
country” within the meaning of Section 4915 Revised Stat¬ 
utes of the United States, being a corporation of Great Brit¬ 
ain and maintaining an office at Woodger Road, Shepherds 
Bush, London, W. 12, England, and so far as plaintiff is 
informed has no office within the territorial limits of the 
United States of America; that the defendant is the assignee 
of a joint application for patent of one Arnold Poulsen and 
one Axel Carl Georg Petersen filed with the United States 
Patent Office on September 17,1931, No. 563,447, the assign¬ 
ment being duly recorded in the United States Patent Of¬ 
fice. 

3. That jurisdiction of this Court is founded upon United 
States Revised Statutes, Section 4915; United States Code 
Annotated, Title 35, Section 63 as amended by Act of March 
2, 1927. 

4. That on May 25, 1931, said Barton Kreuzer duly filed 
in the United States Patent Office an application for Letters 
Patent on a “Sound Recording Apparatus”; that on April 
30, 1935, Letters Patent No. 1,999,700 were lawfully issued 
to plaintiff on said application, it being adjudged by the 
United States Patent Office that the said Barton Kreuzer 
was the original, first and sole inventor of the said new and 
useful “Sound Recording Apparatus”; that on November 
20,1937, application No. 175,676 was duly filed for reissue of 
said patent; that an interference was declared by the United 

States Patent Office, No. 79,358, on May 20, 1941, be- 
3 tween the said reissue application of Barton Kreuzer, 

filed November 20, 1937, No. 175,676, and joint appli¬ 
cation of said Poulsen and Petersen, filed September 17, 
1931, No. 563,477; that at all times the entire right, title and 
interest in, to and under the Kreuzer application has been 
owned by the plaintiff, and, upon information and belief, 
at all times the entire right, title and interest in, to and 
under the Poulsen and Petersen application has been owned 
by the defendant; and that the Board of Interference Exam¬ 
iners in the Patent Office by decision, dated September 7, 
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1942, awarded priority of the subject matter of the inter¬ 
ference to said Poulsen and Petersen, a petition by Kreuzer 
for rehearing being granted and the Board, upon such re¬ 
hearing, by decision dated January 15, 1943, adhered to its 
decision dated September 7, 1942. 

5. That the single count of the said interference is as fol¬ 
lows : 

“Count 1. A system for recording sounds on a light sen¬ 
sitive film comprising means for converting sounds into an 
alternating current, a light source, means to concentrate a 
beam of light from said light source onto the surface of the 
film so as to form thereon a transversely disposed linear 
strip of light, means to cause the exposure of the film to 
vary in accordance with the alternating current, a rectifier 
rectifying a portion of said alternating current and a 
smoothing circuit through*which the rectified current influ¬ 
ences said sound recording means to cause the exposure to 
vary dependent on the volume of sound, and means for re<r- 
ulating the rate of rise of said rectified current independ¬ 
ently of the rate of fall of said current.” 

6. That, upon information and belief, the aforesaid Count 
is not patentable to either the said Kreuzer, or the said 
Poulsen and Petersen for the reason that neither of them 
is or are the original and first inventor, or inventors, of the 
alleged system for recording sound on film as defined in the 

Count; that the system therein defined, in all its ma- 
4 terial and substantial parts, was used by one Hugh 

McDowell, Jr., of Salt Lake City, Utah, and by his 
employer, RKO Studios, Inc., a corporation, prior to the 
respective dates of alleged invention or discovery thereof 
by the said Kreuzer, Poulsen and Petersen or either of them, 
and that this system has since been continuously used com¬ 
mercially by RKO Studios, Inc., and extensively by others; 
that there was an interference in the Patent Office between 
the aforesaid application of Poulsen and Petersen, and a 
reissue application of said McDowell, filed April 10, 1941, 
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relating to a film bearing a certain sound record, and dur¬ 
ing the year 1942 plaintiff’s patent attorneys for the first 
time realized, from testimony taken in that interference, 
that the aforesaid McDowell system contained all the mate¬ 
rial and substantial parts of the Count here in issue; and 
that the system defined in the said Count required no inven¬ 
tion to devise and perfect the same, in view of the state of 
the art existing prior to the respective dates of alleged in¬ 
vention by either Kreuzer or Poulsen and Petersen. 

8 6A. That included in the reason that neither the 

said Poulsen and Petersen are the original and first 
inventors of the Count are: the lack of disclosure of the said 
Count in their application as filed on September 17, 1931; 
and their failure to present the Count before it was first 
filed in their application on June 11, 1936, which was more 
than two years after public use by others, and which also 
was after prior knowledge, invention and use by others, in¬ 
cluding the patents to Silent 1,714,525, Hewlett 1,853,812, 
Robinson 1,854,159, and Hanna 1,888,724 and 1,940,858. 

4 7. That the Commissioner of Patents lias refused, 
and continues to refuse, to issue a patent to plaintiff 

cn the reissue application of Kreuzer containing the afore¬ 
said Count; that, if said Count be patentable, such refusal 
was and is wrongful and unlawful; that no appeal has been 
taken from said decision or denial of petition for rehearing 
by the Board of Appeals of the Patent Office to the United 
States Court of Customs and Patent Appeals; and that all 
conditions precedent to the bringing of this action either 
have occurred or have been performed by plaintiff. 

5 8. That plaintiff makes profert of the proceedings 
in the interference in the Patent Office, including hll 

decisions and exhibits. 

Wherefore, plaintiff demands judgment: 

(1) That the count of the interference be adjudged in¬ 
valid and void, and not patentable to Kreuzer or to Poulsen 
and Petersen; or, in the alternative, 


I 
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(2) That the count in the interference is patentable, that 
plaintiff is entitled to a patent containing said count and 
that the Commissioner of Patents be authorized to issue a 
patent to plaintiff therefor; and 

(3) That plaintiff have such other and further relief as 
may be equitable, together with its costs in this behalf in¬ 
curred. 

March 1st, 1943. 

RADIO CORPORATION OF AMERICA, 

By CHESTER L. DAVIS 
Attorney for Plaintiff, 
Commonwealth Building 
1625 K Street, N. W. 
Washington, D. C. 

STEPHEN H. PHILBIN 
Counsel for Plaintiff 
20 Exchange Place 
New York, N. Y. 

***•*•••*. 

6 Filed Apr 24 1943 

Answer 
First Defense 

(1) The complaint fails to state a claim upon which relief 
can be granted under Section 4915, Revised Statutes, as 
alleged in paragraph 3 of the complaint. 

Second Defense 

(1) Defendant admits the allegations contained in para¬ 
graphs 1,2,4, 5 and 7 of the complaint but denies the lawful¬ 
ness of the issuance of said patent 1,999,700 to plaintiff, the 
propriety and lawfulness of the filing of said application 
for re-issue and the wrongfulness and unlawfulness of the 
refusal by the Commissioner of Patents to issue a patent to 
plaintiff. 
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(2) Defendant denies each and every allegation contained 
in paragraph 6 of the complaint. 

Third Defense 

(1) Plaintiff is estopped to deny the patentability of 
Count 1 on the ground alleged in paragraph 6 of the com¬ 
plaint. 

7 Fourth Defense 

(1) The judgments in a prior interference, No. 75,189, 
and in a civil action, No. 5047, in the United States District 
Court for the District of Columbia, resulting from said in¬ 
terference, conclude plaintiff to obtain any of the relief 
prayed for by it in the present action. 

Fifth Defense 

(1) Plaintiff has no right to make said Count 1 in said 
re-issue application of Kreuzer. 

Wherefore, defendant demands: 

(1) That this action be dismissed; or, in the alternative, 

(2) That defendant is entitled to a patent containing said 
count and that the Commissioner of Patents be authorized 
to issue a patent to defendant therefor; and 

(3) That the defendant have such other and further re¬ 
lief as may be equitable, together with its costs in this be¬ 
half incurred. 

April , 1943. 

BRITISH ACOUSTIC FILMS LIMITED, 

RALPH B. STEWART 
Attorney for Defendant 

National Press Bldg. 

Washington, D. C. 

PAUL KOLISCH 

Counsel for Defendant 
41 Park Row 
New York, N. Y. 
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Copy of the foregoing received this 23rd day of April, 
1943. 

CHESTER L. DAVIS 
Attorney for Plaintiff 

% 

**•#•*•**• 

11 Filed Nov 22 1943 

Supplemental Answer 

Defendant denies each and every allegation contained in 
Paragraph 6A added to the Complaint by order of the Court 
entered November 17, 1943. 

BRITISH ACOUSTIC FILMS LIMITED, 

RALPH B. STEWART 
Attorney for Defendant 
National Press Building 
Washington, D. C. 

Copy of the foregoing received this 22nd day of Novem¬ 
ber, 1943. 

A. K. SHIPE 
Attorney for Plaintiff' 

National Press Building 
Washington, D. C. 

• *#••*•*** 

n. 

EXCERPTS FROM TESTIMONY. 

41 John V. L. Hogan 

**••••■*••• 

Direct Examination 
By Mr. Philbin: 

Q. Mr. Hogan, please state your full name. A. My name 
is John V. L. Hogan. 

Mr. Philbin: If your Honor please, Plaintiff offers at this 
time, as “Plaintiff’s Exhibit No. 1”, copies of the proceed- 
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ings in the United States Patent Office in the Interference 
which resulted in the present suit. 

• ••••*••*!• 

42 The Court: The papers will be received in evi¬ 
dence and will be considered as one exhibit, that i$, 

as “Plaintiff’s Exhibit No. 1”. I 

# • * * * * • * * • 

43 Mr. Philbin: As a second Exhibit, Plaintiff offers h 
translation of the German application of Poulsen and 

Petersen filed in Germany, September 26, 1930. 

The Court: Unless there is objection actually made it 
is understood anything offered will be admitted in evidence 
without the Court saying so each time an offer is made by 
either counsel. j 

Hearing no objection, the Translation is received in evi- , 
dence as “Plaintiff’s Exhibit No. 2”. 

• ****•*•«# 

44 Mr. Philbin: Plaintiff offers, your Honor, as Plain¬ 
tiff’s Exhibit No. 3, a copy of the Kreuzer Patent, 

No. 1,999,700. 

This Patent contains description and drawings which are 
the same as the Kreuzer application which is involved here, 
and it is more convenient to look at the Patent than at the 
application. 

• *****##*j* 

Mr. Philbin: Plaintiff now offers, your Honor, as its 
“Exhibit No. 4”, a copy of the application of Poulsen and 
Petersen in interference, as filed in the United States Pati¬ 
ent Office, September 17, 1931. 

• **•#*##•* 

45 By Mr. Philbin: ! 

Q. Mr. Hogan, you have already stated your name. 
Please state your residence and occupation. A. I live at 
Forest Hills, in New York City. My occupation is consult- 
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ing engineer, and am acting as special assistant to the Di¬ 
rector of the Office of Scientific Research & Development, 
part time, and I am operating a laboratory in New York 
on the development of war-time special apparatus during 
most of the rest of the time. I am also President of the 
Broadcasting Station WQXR. I had my formal training 
in electrical engineering at the Sheffield Scientific School of 
Yale University and, on leaving there in the middle of my 
junior year, continued in that w’ork, first, with the National 
Electric Signalling Company, and, later, as a consulting 
engineer. I have acted as consulting engineer, the General 
Electric Company; The Westinghouse Electric & 
40 Manufacturing Company; Atwater Kent Company; 

Potter, Cooper Hewett; The Radio Stations WGN 
and WENR, Chicago; WEVD, New York; and the Twen¬ 
tieth-Century-Fox Films Corporation. I have had a good 
deal of experience in connection with sound recording and 
reproducing apparatus. I have used and directed the use 
of sound recording apparatus and reproducing apparatus 
both in my own laboratory and in other laboratories. And 
in professional studies I have had experience, and I am 
speaking there of sound recorded on film. Of course I have 
also become familiar with sound recorded on discs and 
otherwise. I am a member of the American Institute of 
Electrical Engineers, the Society of American Military En¬ 
gineers, and a Fellow and Past President of the Institute 
of Radio Engineers, and also a Fellow of the Acoustical So¬ 
ciety of America, which is the principal learned Society in 
the United States with regard to the specialty of acoustics, 
or sound, including its recording and study generally. 
47 Q. Now, will you explain to us how sound is re¬ 
corded on films in motion picture practice? A. The 
first thing to bear in mind is that sound is a vibration; that 
is to say, a motion which goes on with respect to time. Some 
body, some instrumentality, like a diaphram, must move 
back and forth with respect to time; that is, as time goes 





on, in order to create sound and, equally, to respond to 
sound for recording. 

The two principal characteristics of sound (and those 
two characteristics must be recorded if sound is to be re¬ 
produced) are the frequency, or pitch, of the sound in ques¬ 
tion, and the volume or amplitude of the sound. The higher 
the number of vibrations in a given time, as for example in 
one second, the higher the frequency of the sound is said to 
be and, equally, the higher its pitch. 

In other words: If one considers the piano keyboard, the 
notes at the left end of the keyboard are of low pitch, that 
is, low r frequency; while those notes at the right end of the 
keyboard are of higher pitch, and have a higher number of 
vibrations per second, and higher pitch. Numerically, the 
frequency of the lowest note of the piano keyboard is about 
twenty-seven vibrations per second and the frequency of 
the highest note, at the extreme right hand end, is a little 
above four thousand vibrations per second. 

The matter of volume is, of course, one of intensity or 
amplitude. There are various terms used to describe it: 
the louder the tone the greater its amplitude or the greater 
its volume; the softer the tone, the contrary of course. 
48 Now, to record or to store a sound so that it may 
be reproduced, it is necessary to have some medium 
that will show vibrations of some thing with respect to tiihe. 
The ordinary phonograph record is, perhaps, the simplest 
example of that sort of thing: in cutting a spiral groove in 
the wax of a phonograph record, either the depth of the 
cut, or the width of the cut, or its position in the dimension 
of width, may be changed in accordance with the sound 
vibrations, and, if the disc rotates at a uniform speed, the 
number of variations or vibrations- occurring in a certain 
length of track on the disc will correspond to the pitch of 
the sound perfectly clearly. 

If the disc is running at a definite rate of so many inches 
per second and the pitch of the sound to be recorded is 
doubled or in any other way increased by an octave, twice 
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as many variations will appear on the disc for the higher 
pitch sound as for the lower pitch. 

We recognize that this simple type of sound record is 
mechanical; the disc is actually cut or embossed with physi¬ 
cal vibrations that can be seen and which can be used to 
actuate the reproducing phonograph needle and in that way 
to operate a repeating diaphram for reproduction of the 
sound. 

The only essential we have, aside from the mechanism, is 
that the phonograph disc shall be operated at the same rate 
of speed when sound is reproduced as when sound is re¬ 
corded; otherwise there would be a transformation of the 
pitch of the sound between the process of recording and 
the process of reproducing. 

Discs have been used in connection with talking 
49 motion pictures for the reproduction of the sound in 
the theatres, but the problems of transportation and 
of svnehronization in the theatre have largelv caused the 
abandonment of the sound-on-disc type of recording for 
theatre use, and the practice of recording of the sound 
photographically, instead of mechanically, and on the edge 
of the motion picture film itself has almost entirely super¬ 
seded the other form. 

This photographic record of sound on film is what is in¬ 
volved in both the Kreuzer and the Poulsen applications 
for patents here. 

Now, the simplest way perhaps to get a clear idea of the 
recording of sound on film is to consider the use of a photo¬ 
graphic recording machine in which a mirror is caused to 
vibrate by application of the sound to the mirror and the 
vibrations of the mirror are caused to vary the position of 
a narrow beam of light which is projected through a lens 
system and a slit on to the film as the film moves. 

I have here a model which will perhaps help in seeing how 
the several parts of the system are related and, if I may 
show that to your Honor, I can explain it in a relatively 
few words. 
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Mr. Philbin: Preliminary to that, your Honor, the par¬ 
ticular invention, or the particular claim, that is in dispute; 
here is set forth on Page 3 of this Plaintiff’s Trial Brief, 
and it reads as follows—this is what we are litigating about: ! 

“A system for recording sounds on a light sensitive film ; 
comprising means for converting sounds into an al-; 

50 ternating current, a light source, means to concen¬ 
trate a beam of light from said light source onto the; 

surface of the film so as to form thereon a transversely dis-; 
posed linear strip of light, means to cause the exposure of. 
the film to vary in accordance with the alternating current, 
a rectifier rectifying a portion of said alternating current; 
and a smoothing circuit through which the rectified current j 
influences said sound recording means to cause the exposure j 
to vary dependent on the volume of sound and means for 
regulating the rate of rise of said rectified current inde- ! 
pendently of the rate of fall of said current.” 

j 

Now, that is a long claim, but, fortunately, there is only 
one thing in it which is alleged to be new and that is the' 
very last clause, namely: 

“... means for regulating the rate of rise of said rectified; 
current independently of the rate of fall of said current.” 

The other part of the claim, both sides agree, was old. 
So, what we are litigating here is this question of inde-i 
pendent means, of one means which controls the rise or fall! 
of the current and does not do much, if anything, to change j 
the rate at which the current falls. 

By Mr. Philbin: 

Q. Now, can you illustrate the sound-on-film system bv 
referring to this model here (indicating a model 

51 hereinafter in this record denominated “Plaintiff’s; 
Exhibit No. 5”). A. (demonstrating) There is in : 

the box supported at the center of the model and marked! 
“steady light” an incandescent bulb and located before that! 
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is a sharp edge cutting the light beam and giving a sharp, 
definite, line of demarcation between light and darkness. 
That beam of light is reflected by a rotatable mirror at the 
right hand end of the model which is marked “Galvanome¬ 
ter Mirror”, because in the system we are considering this 
mirror is mounted on an electrical galvanometer and is vi¬ 
brated around an axis by electric currents corresponding to 
the sound to be recorded. 

For this showing of the simplified elements of a recorder 
of that sort I will have to operate the mirror by hand 
through the drive wheel at the top. 

Xow, the beam of light which is reflected from the mirror 
falls on a aperture of slit form which is in the central sup¬ 
port and which is marked “slit” in the model here. 

The light from the lamp is reflected from the mirror and 
passes through the slit, and is then focused, on a sheet of 
paper at the left hand end of the model, which is marked 
“sound track on film” and, if your Honor will imagine the 
photographic film carrying the motion picture as covering 
the larger part of its width and the sound track on which 
the sound is to be recorded as covering the smaller part, 
perhaps an eighth of an inch wide at one side of the film, 
you can consider that this paper marked “sound track” 
corresponds to the narrow strip on the edge of the 
52 film on which the sound is to be recorded. 

Your Honor can see the sharp edge of the slit 
where the light appears on the film and the normal thing in 
recording would be to set that at the center of the sound 
track. 

If in this condition where the light beam is steady and 
no sound vibrations are being impressed on the system, if 
the film is moved along its length the right hand side of the 
film in this arrangement would be exposed to light and 
would be exposed and blackened all along its length; whereas 
the left hand side, on which no light is falling, would not be 
exposed and on development would come out clear because 
no light had fallen on it. 
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That sort of condition is shfrwn on the negative film prq- 
duced in the sound recorder when no sound is being put into 
the system. 

Now, if sound of small amplitude, small volume, is being 
put in to be recorded, then the line marking the division be¬ 
tween “black” and “clear” on the film will be moved by the 
vibrations from side to side by a relatively small amount. 

For example: A matter of a half inch or an inch vibration 
may be a fifth of the entire width of the slit and would rep¬ 
resent the amplitude of a weak or feeble sound. 

The rate of vibration would be represented by the ratdi 
or number of swings per second given by the light beam 
and these would be recorded as a wavy boundary line along 
the film as the film moves lengthwise with constant speed. 

Now if the volume of the sound is large, then the 
53 system ^rould be adjusted so the vibration of the edge 
of the light beam would go from one side of the film 
all the way to the other, and that would give a larger wavy 
variation of the boundary line on the film, corresponding 
to the larger volume of the sound. 

The pitch would be fixed by the number of vibrations ap¬ 
pearing in a given length of the film, just as a correspond; 
ing number of vibrations would appear on the disc record 
I spoke of before. 

Q. During this operation the film is continually moving 
upward or downward, is it? A. That is correct. 

We can imagine that the sheet of paper which is marked 
“sound track on film” represents a piece of long, contin¬ 
uous, roll of film which would extend upward and downward 
and be in motion. 

Now, that is the ordinary, simple, plan for recording. 

The sound track on the negative is blackened for half it^ 
area and clear for the other half when there is no sound 
being recorded; that is, during silent periods. 

As sound comes on, the line of demarcation between the, 
black half and the clear half wiggles back and forth, vibrates; 
back and forth, at a rate corresponding to the pitch of the 
sound and to an extent corresponding to the amplitude. 
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But in this simple system, The amount of black area is al¬ 
ways practically equal to the amount of the white area on 
the film as is clearly seen, there is no sound being recorded 
or whether the dividing line travels across the film, from 
one side to the other, at varying frequency. 

54 Mr. Philbin: I would like to read the first half of 
the claim at this point: 

“A system for recording sounds on a light sensitive film 
comprising means for coverting sounds into an alternating 
current, a light source ...” 

By Mr. Philbin: 

Q. Are the means for changing the sounds into electric 
alternating current in the model? A. No. Thev are not. 

The microphone, the amplifier, and the^ galvanometer 
which carries the vibrating mirror, would be those means. 

Here I simply vibrate the mirror by hand. 

Q. Continuing with the claim: 

“... means to concentrate a beam of light from said light 
source onto the surface of the film so as to form thereon a 
transversely disposed linear strip of light, means to cause 
the exposure of the film to vary in accordance with the 
alternating current ...” 

Those are in this model, are they not? 

A. That is correct. 

The strip of light on the film is what I have been talking 
about as a basis for the record. 

Q. And, so far, what you have described is what was old 
prior to the alleged invention; that was old practice? A. 
That is correct. 

55 That is a simple method of recording sound on film 
by changes of area. 

Shall I go into the question of ground noise at this point? 

Q. Yes. 
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I may say this to your Honor, that this question of ground 
noise is the purpose of the -invention—to get rid of it. The 
purpose of the invention is to get rid of ground noise. 

By Mr. Philbin: 

Q. Mr. Hogan, will you tell us what ground noise is ? A. 
If a film is made as indicated here, with the dividing line 
down the center, and a positive or projection print is made 
from that film, the print, which is the thing used in the 
theatres for reproduction of the motion picture and the 
sound, will also hdve areas of clear and black that are dis¬ 
tributed of equal size with the dividing line down the center 
of the film sound track itself. 

When a photographic film of that sort is run through a 
projector, it has been found by experience that the clear 
portion of the positive film of the sound track carries, first, 
grain, the small emulsion grain of the photographic film 
itself; and, second, scratches; and, third, dirt. These ap¬ 
pear in the theatre-use of the films and these interfere with 
the light passing through the clear portion of the film in 
the reproducing theatre machines. 

The interference that those scratches and dirt 
56 patches and film grains produce is only heard in the 
theatre loudspeaker when the desired sound, at times 
when the desired sound, is at a low level. It sounds like a 
hiss, and is produced by these irregularities. It is a dis¬ 
turbing hiss at times when no one is speaking or when no 
music is being played or when the volume of the speech or 
music is quite low. 

Consequently, there was a good deal of effort made to get 
rid of that ground noise in one way or another, and the two 
basic methods of getting rid of it with respect to a system 
of this kind, are known by what is called the “bias type” 
or the “bias method”, and the “shutter method”, and, with 
the model, I can show both of these rather clearly. 

If the positive film is to have as little clear film as is 
possible and yet permit the sound to be carried, it will be 
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necessary for the negative film, which is the one originally 
made, to have as much clear space as possible, because when 
one converts positive to negative photographically what was 
black becomes white, and to get as much clear space as pos¬ 
sible on the negative film the light will be moved, on the 
bias method, to the edge of the sound track and the sound 
will be recorded by vibrations which are upward from a 
new zero line which is near the edge of the sound track. 
No sound would be reproduced by a very narrow exposed 
strip at the side; small sounds by small variations on this 
strip; and large ones by light variations all the way across 
the sound track. That is one way. That is the “bias 
method” way of getting a sound track which will not have 
a bad ground noise effect. 

57 The second way is the “shutter method”. In that 
case the recording line or edge of the light strip is 
adjusted to the center of the film, as before, but the un¬ 
needed light space is cut off by a shutter so that it comes 
down to a very narrow, square, or rectangle in the center 
of the film. Now, if no sound is being recorded, that narrow 
exposure is adequate. As soon as sound enters the picture, 
the mirror begins to vibrate and the shutter must be moved 
back by whatever amount is necessary to accommodate the 
extent of the sound vibration: if small, only a short dis¬ 
tance; on the other hand, if large, covering the whole track, 
the shutter must move back all the way or else its presence 
will clip off some of the variations representing the sound. 

Q. Is it true that in both the bias method and the shutter 
method the endeavor is to have as little light as possible on 
the film when there is no sound going on it? A. That would 
be true of the negative, and with respect the positive the 
endeavor would be to let through as little light as possible; 
yes. 

Q. And in the bias method the amount of light is re¬ 
duced by having only a very small amount of light, when 
there is no sound, at the very edge; and in the shutter 
method by only having a small amount of light in the middle. 

Is that correct? A. That is correct. 
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i Q. And that reduces ground noise, either way ? A. That j 

is correct. Because there is less clear film in the re- 

58 producing print and, consequently, less light goes 
through that film and there is less area of clear film j 

which can be scratched, or which can carry dirt, and so j 
forth. 

The Court: If you have reached a convenient point, we 
will adjourn until 2 o ’clock. 

Mr. Philbin: Well, now would be as good a place as any, ; 

1 suspect. 

The Court: Then we will meet again at 2 o ’clock. 
(Thereupon at 12:30 o’clock P.M., recess was had until 

2 o’clock P.M., this date.) 

i 

* • * * • • * * • • 

59 Mr. Philbin: May it please the Court: Plaintiff 
offers in evidence, as “Plaintiff’s Exhibit No. 5” the 

illustrative model of sound-film operation referred to by 
the witness. 

i 

I 

• • • • # # • • • #| 

By Mr. Philbin: | 

Q. Now, Mr. Hogan, can you explain or show the kind j 
of photographic record that is traced by the light, the fin¬ 
ger of light, from the mirror through the slit upon 

60 the film, with the sound track of the film continu¬ 
ously moved either upward or downward? A. Yes. 

i I think it would be helpful in that connection to refer to j 

two charts with the title “Typical Sound Tracks”. j 

Mr. Philbin: I hand your Honor two such charts having 
► given copies of them to counsel. 

By Mr. Philbin: j 

Q. Now, will you explain those charts? 
t Those charts are each entitled “Typical Sound Tracks”, 

one chart having also the word at the upper left “Positive” 
k and the other chart having in the same position “Neg,” j 

, for “Negative”. i 


l 
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Now, will you tell us what those charts show? A. The 
chart marked “Neg.”, for “Negative”, shows the sort of 
film sound track that would come out of the recording ma¬ 
chine corresponding to the model. That is to say, it repre¬ 
sents the negative sound track. 

On the chart there are three sound tracks shown, the 
uppermost having below it the legend “1: No ground Noise 
Reduction the other two sound tracks being marked, re¬ 
spectively, “2: Bias Method”, and “3: Shutter Method.” 

Those are the three illustrative sound tracks correspond¬ 
ing to the three conditions I described in connection with 
the model which has been received in evidence as “Plain¬ 
tiff’s Exhibit No. 5”. 

Looking at the uppermost track on the chart marked 
“Neg.” for “Negative”, it may be noted that the sound 
track itself is divided into three sections: the first 
61 section is that at the left running from the left end 
of the film to the verticle dash line marked “a” at 
the bottom, and that has at the top of the chart the legend 
“No sound”. 

Your Honor may recall that with the mirror stationary, 
as would be the case when no sound is to be recorded, the 
adjustment was such that the dividing line between the ex¬ 
posed and the non-exposed parts of the film was in the 
center. That is indicated by the horizontal dividing line 
between the upper (clear) space of the negative and the 
lower (blackened) space or exposed half of the negative. 
This is in the left hand section of the top sound track. 

Now if at the time corresponding to the passing of the 
part of the sound track marked by the line “a”, a sound 
begins, very feebly or of very low volume, and increases to 
maximum volume, as the sound track passes to the left (in 
this diagram), or downward in the model, the wave form 
of the sound is traced by the wavy boundary line between 
the clear, or white, and the lower or black section, and the 
increased amplitude or volume of the sound is represented 
by the greater excursion of the light band across the width 
of the sound track. 




Immediately to the right of line “a” the movement of 
the light beam is very small, corresponding to small ampli¬ 
tude of the sound, but at “b” it has increased to the maxi¬ 
mum that the film can take, and, consequently, the volume 
has increased so it covers the full width. When the point 
“b” is reached, we assume that the sound volume has 
reached the maximum and that is indicated by the legend 
at the upper right of the chart “Sound Volume Maxi¬ 
mum.’’ 

62 Your Honor will see the point I mention: that 
the division between clear and exposed area on the 
sound track is half and half, whether sound is present or 
not, in the case of this prior art situation where no ground 
noise reduction is involved. 

Now t , the second case I discussed in connection with the 
model was that of securing ground noise reduction by whgt 
is called the “Bias Method”. In that case the zero line 
about which the oscillations take place is moved toward the 
edge of the sound track as indicated by the middle of the 
three illustrations on this chart marked “Neg.” for Nega¬ 
tive”. I 

Your Honor will see that the zero line, which does not 
change in position for the condition of no sound, is near 
the bottom edge of the sound track at the left of the No. 2 
strip. When the sound begins, the variations indicating 
the waveform of the sound are all extended upward from 
the bottom, instead of swinging equally up and down. 
When the sound has reached its maximum volume it looks 

i 

exactly as in the first case because the swing is great 
enough to take in the full width of the sound track. This 
is one way of meeting the criteria I pointed out for ground 
noise reduction, namely that the negative sound track must 
have a maximum of clear space and a minimum of exposed, 
or blackened, space. At the left, that is, under the “No 
sound” legend, almost the full width of the negative sound 
track is of clear film. As the sound increases, the unused 
part is all clear but the used part becomes blackened be- 
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cause that is necessary in order to record the sound. 

Q. And it is the black space that causes this 
ground noise trouble, is it not? A. It is the clear 
space on the positive film that we are coming to. 

Q. I am referring to the negative. A. Yes. The black 
on the negative is indicated by No. 1 where we have no 
ground noise reduction. All the area in black where there 
is no sound, at the left, and where the sound is increasing 
in volume at the middle, would give rise to ground noise 
trouble when a positive print is made from the same film 
and is run through the sound reproducing system. 

Q. Considering this negative, and having in mind what 
you just said, that what you want to do in order to get rid 
of this ground noise is to get rid of as much black space as 
possible, looking at the extreme right in that part of the 
diagram /where the title is “Sound Volume Maximum”, I 
notice there is a lot of black space also there and about the 
same in each of the illustrations of the three systems. 

Does that; black space there cause troublesome ground 
noise? A. It causes ground noise, but not troublesome 
ground noise for the reason that when the sound is at high 
volume the sound itself is so loud that the ground noise 
can not be heard underneath it. Consequently, we do not 
worry about the fact that ground noise is present with loud 
sound. 

The necessity of reducing ground noise occurs only when 
there is no sound or where only feeble sounds are present. 

The Bias Method, this No. 2 strip on the chart, 
64 moves the center or zero line about which the mirror 
oscillates toward the side of the sound track; when 
the volume is low, therefore, it exposes on the negative only 
about enough width of film to accommodate the vibrations 
that are present when the sound is weak, and it leaves the 
rest of the film unexposed, or clear. 

The bottom, or the third, strip of the chart shows the 
“Shutter Method”. In that case, as I indicated on the 
model, the mirror is adjusted so that the zero line is at the 
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center of the sound track for the condition of “No Sound’?. 
The blackened space on the negative shown in the No. 1 
Sound track of the chart is converted into clear space by 
the interposition of a shutter which keeps the light from 
exposing that part of the negative film which is not needed 
to accommodate the sound waves. As the sound increase^ 
in volume, as indicated in the middle of the No. 3 Sound 
Track, the shutter is automatically backed away sufficiently 
to accommodate the variations that correspond to the 
sound, and when the sound reaches maximum, covering the 
whole sound track, the shutter is completely pulled away 
from the beam of light and, consequently, does not inter¬ 
fere with the beam of light. 

Q. Now, in this last method, the “Shutter Method”, and 
also in the “Bias Method”, there is a good deal more black 
space when the sound volume is at a maximum than there 
was with no sound volume. 

Is that black space troublesome in any one of these two 
systems, the “Bias Method” or the “Shutter Method”? 

That is, is the fact that the black space is in- 
65 creased where you have more sound a matter of im¬ 
portance? A. It is not a matter of importance 
because the ground noise is only apparent when the sound 
being reproduced is of low volume or even absent. 

As a matter of fact, the ground noise and the black space 
at the right of Strip No. 1 is no greater than at the left, but 
in Strip No. 2 and in Strip No. 3 it is. 

The point is that one can tolerate the increased blacken¬ 
ing for large volume of sound because the ground noise is 
not heard underneath this large volume of sound. 

Q. About how much larger are the music sounds or voice 
sounds that you hear in comparison to the loudness of the 
ground noise sounds that exist? A. If the ground noise is 
not reduced by some such method as we are discussing, the 
film can take, maybe, only about ten times as loud a noise 
as ground noise; on the other hand, if ground noise reduc-i 
tion is used, the maximum sound that the film may produce 
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may be fifty or as much as a hundred times the minimum 
ground noise. 

Of course variations will appear in the figures I have 
just cited because a great deal depends on how badly 
marked the clear part of a positive film is. If it be badly 
spotted or scratched, the ground noise is very bad. 

Q. Now, will you refer to the other diagram or chart? 
I am talking now of the positive chart. A. This I may 
refer to quite briefly: 

This chart shows the reproduction print; that is to 
66 say, the positive print, which is run through the 
sound reproducing machine when the sounds are to 
be heard. 

Photographically clear space appears on the positive 
film wherever exposed or blackened space appears on the 
corresponding negative, and black space, of course, on the 
positive film where the negative was clear. That is shown 
by the photographic reversal that took place between mak¬ 
ing these two, the negative and the positive, charts. 

I might point out that the two examples of ground noise 
reduction, by the “Bias Method” and the “Shutter 
Method”, respectively, show a gradual increasing volume 
of sound in the center section, between lines “a” and “b”. 
If that sound had increased in volume very abruptly, the 
bias would not have been able to change so as to accommo¬ 
date all of the wavy line, nor would the shutter be able to 
move out of the way rapidly enough to accommodate all of 
the wavy fine and some of the first waves would have had 
their peaks cut off or clipped—that is called clipping, and 
does occur in practice although it is not indicated on this 
explanatory chart. 

Mr. Philbin: If your Honor please, Plaintiff offers in 
evidence these two Charts to which the witness has been 
referring, as “Plaintiff’s Exhibit No. 6” and “Plaintiff’s 
Exhibit No. 6-A”, the “Negative” Chart being “Plain¬ 
tiff’s Exhibit No. 6” and the “Positive” Chart being 
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“Plaintiff’s Exhibit No. 6-A”, they being offered as illus¬ 
trative of typical sound tracks. 

67 Bv Mr. Philbin: 

j 

Q. Now, Mr. Hogan, will you please explain how 
the mirror is actuated to throw the light on the film, anti 
how the shutter is operated in the “Shutter Method”, or 
the bias is in the “Bias Method”? 

Because that, your Honor, is what the particular subject 
matter of the claim that we have here is concerned withL 

So far, you will of course note, we have been dealing with 
matters which were all old. But the invention we are here 
concerned "with relates to a means for regulating the posi¬ 
tion of the device which is designed to and does control ihe 
amount of light that gets on the film. 

The Court: Yes. I understand. 

By Mr. Philbin: 

Q. Will you make that explanation, please, sir? A;. I 
should like to refer to a chart entitled “Functional dia¬ 
gram of Bias and Shutter Systems”, as being of sojne 
assistance in showing these relationships. 

Mr. Philbin: I hand to your Honor a chart entitled, as 
the witness says, “Functional Diagram of Bias and Shut¬ 
ter Systems”, and also hand another copy of it to counsel 
for the defendant (handing to the Court a Chart 
GS which was, as more particularly hereinafter appears, 
later marked as “Plaintiff’s Exhibit No. 7”). 

By Mr. Philbin: 

i 

Q. You may resume, Mr. Hogan. A. This is purely a 
functional or an illustrative diagram of the two ground 
noise reduction systems under discussion and serves to 
point out how the mechanism of operating the galvano¬ 
meter bias, or the galvanometer shutter, is tied into the 
system. 


i 


/ 
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In connection with the upper part of the chart, marked 
“Bias System”— 

Q. (interposing) May I interrupt just a moment, Mr. 
Hogan ? A. Yes. 

Mr. Philbin: Just to state to your Honor that the rea¬ 
son for showing these two different systems is that the 
Poulsen application shows the Bias System and the 
Kreuzer application shows the Shutter System, and each 
uses in working his particular system the alleged invention 
of the claim. But there is a difference in the two systems. 
That is the reason for showing both systems. 

It is unimportant as to their operation, but it is desirable 
to state to your Honor, very briefly, -what the nature of the 
two different systems are. Both are intended to reduce 
ground noise by getting as little light as possible on the 
film, except wdien the sound goes on. 

By Mr. Philbin: 

69 Q. Now, Mr. Hogan? A. In either of these sound 
recording systems, the sound of which a record is to 
be made for reproduction is picked up by a microphone at 
the time the picture is being made, usually, and is passed 
into the recording system through an amplifier, as alternat¬ 
ing current; that is to say, as an electric current whieh 
changes its direction, reversing on itself at a rate or at a 
frequency corresponding with the frequency of the sound 
recorded. 

Q. Like the ordinary telephone currents? A. Like the 
ordinary telephone currents, yes. 

These sound currents come in in this chart from the left, 
as indicated by the arrow, and by the word “sound” at the 
lower left hand corner of the upper sketch on the chart. 
That is also marked “Input From Microphone” and repre¬ 
sents the sound currents going into the system from the 
pick-up microphone that hears the sounds to be recorded 
and converts them into alternating current electricity. 

Q. The sound currents, or telephone currents, are also 
the same kind of currents that we hear in our radio broad- 




cast receiver, actuating the loudspeaker or the telephone? 
A. The same currents as in an ordinary broadcast receiver. 

Those sound currents pass along the bottom line—I am 
now discussing the “Bias System” indicated at the top of 
the chart. In the model they are indicated by the legend 
“Sound” and “A.C.”, the latter standing for “Al- 
70 ternating Current”, and they pass to the galvano¬ 
meter mirror through the channel marked “D. 6. 
plus A. C.” with an arrow pointing to the right. 

That is intended to indicate that the sound currents, the 
alternating currents, which carry the sound to be recorded 
are taken to a device which moves the galvanometer mirror 
back and forth and so swings the ray of light or beam of 
light which falls upon the sound track. j 

Q. Does that correspond in the model which has been re¬ 
ceived in evidence as “Plaintiff’s Exhibit No. 5” to tlje 
part marked “Galvanometer Mirror” which you operated 
by hand but which, in practice, will be operated by the 
sound or alternating currents? A. That is correct. 

The mirror of the actual recorder is swung back and 
forth, usually, by a mechanism operated by the sound cur¬ 
rent. I have made similar motions of the mirror manually. 

It is through that channel marked “Sound” and “A.C.” 
that the galvanometer mirror gets its rapid vibration coir- 
responding in frequency and in magnitude to the pitch and 
the volume, respectively, of the sound to be recorded. The 
variations are impressed by changes of the light beam fall¬ 
ing on the sound track indicated on the right hand side of 
the film in the chart. i 

Now, in order to get ground noise reduction, the funda¬ 
mental requirement is that some of the sound current shajl 
be rectified or converted into a -Direct Current whose value 
varies much more slowly than the instantaneous values qf 
the Alternating Current corresponding to the sound 
71 waves. As a matter of fact, the slow variations in 
the rectified current or direct current will, in general, 
be in accordance with the changes in the volume of the 
sound. 
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That rectified current or direct current is often called a 
masking current, because it is that rectified current or 
direct current which operates whatever mechanism is pro¬ 
vided to mask out the light from the part of the track that 
is not needed in order to produce the particular volume of 
sound to which I have already referred. 

The rectifying system that produces this masking cur¬ 
rent and governs its value to a limited extent is indicated 
by the balance of the “Bias System” shown on this chart, 
namely, the parallel line at the left of the point marked 
“A. C.”, the symbol for an electrical rectifier, which is 
marked “ T ”, the box marked “Timing Means”, and the 
channel marked “D. C.” leading to the right, and the gal¬ 
vanometer mirror. 

The operation, broadly speaking, is that some of the 
alternating current, corresponding to the sound waves, is 
taken to the rectifier “T” which converts it into a series 
of direct current pulses. Those direct current pulses pass 
through the “timing means” which, in general, controls the 
rate of increase or decrease and the effective motion of the 
galvanometer as sound goes on or goes off, and, usually, 
tends to blend a succession of pulses into a single, slowly 
changing, direct current. That direct current is mixed with 
the sound alternating current going through the bottom 
channel on to the mirror, and the adjustments are made so 
that the mirror is initially biased in a way that will direct 
the edge of the light band to the edge of the sound 
72 track, as indicated in the charts which have been 
marked “Plaintiff’s Exhibit No. 6” and “Plaintiff’s 
Exhibit No. 6-A”, by the sketch in the center, or by the 
sound track in the center marked “Bias Method”. 

Q. Referring to the Model, marked “Plaintiff’s Exhibit 
No. 5”, again, would that mean that instead of the mirror 
being placed so that the light would shine through the slit 
squarely on the film, the mirror has an initial bias or in¬ 
clination so that it will shine through the slit and hit only 
a small part of the sound track? A. That is correct. 







That is what I attempted to show with the Model and, 
later, with the chart, “Plaintiff’s Exhibit No. 6”. 

Now, the lower part of this chart entitled “Functional 
Diagram of Bias and Shutter Systems” (Plaintiff’s Ex¬ 
hibit hereinafter marked No. 7) is marked “Shutter Sys¬ 
tem”, and shows the application of exactly the same 
elements to the provision of a direct current to operate the 
masking shutter intsead of operating as a bias or initial 
deflection of the galvanometer mirror. 

Your Honor will note that the sound currents from tlite 
microphone pass directly to the galvanometer mirror and, 
of course, operate it to vibrate back and forth and produce 
the actual sound record. 

Part of the sound alternating current, as in the Bias Sys¬ 
tem, is taken off from the sound channel, passed through 
the rectifier “T”, and the “Timing Means”, and 
73 then has little varying direct current used to control 
the shutter which cuts off the light from the up- 
wanted and unneeded portions of the sound track in the 
way illustrated in Plaintiff’s Exhibit No. 6 and in Plain¬ 
tiff’s Exhibit No. 6-A. 

The showing of the light; the reflection from the mirror; 
and the sound track is as before. 

At the bottom of the chart is a description of the legend. 

“A. C.” equals Alternating Current, or Sound Current!; 

“D. C.” equals Direct Current; and, 

“R”, “C”, and “L”, are the initials used or the symbols 
for “Resistance”, “Condenser”, and “Inductance” or 
“Coils”, and at the bottom of the chart it has been pointed 
out that the “Timing Means” ordinarily includes one or 
more resistances, condensers, or coils, and regulates the 
rise or fall of masking current. ; 

Q. In the claim in question, there is, in addition to what 
I have previously read, this wording: 

“. • • a rectifier rectifying a portion of said alternating 
current and a smoothing circuit through which the rectified 
current influences said sound recording means to cause the 
exposure to very dependent on the volume of sound ...” 
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Will you point out where that rectifying and smoothing 
circuit is in both of these systems? A. The rectifier is the 
device marked “T”, shown by the symbol of a triangle and 
pair of lines, and the smoothing circuit is, ordinarily, part 
of the timing means. 

74 Q. And that is in both of these systems? A. 
Correct. 

Mr. Philbin: I suggest that inasmuch as the “T” is not 
indicated as a symbol for the word “Rectifier” that the 
word “Rectifier” be written on the chart, over the triangle, 
and the “T” and “Rectifier” included at the bottom as 
part of the interpretation of the symbols on the chart. I 
will do that with your Honor’s copy in a moment. 

(Mr. Philbin made the suggested addition to the various 
copies of the chart in circulation.) 

Mr. Philbin: Now the gist of the claim, your Honor re¬ 
lates to this top section, that is, to the rectifier section and 
the timing means which is the thing that controls the mask¬ 
ing currents. 

In the Bias System the masking current controls the gal¬ 
vanometer mirror. 

In the Shutter System the masking current controls the 
shutter. 

But, your Honor, the gist of the claim is the last clause 
of the claim which is as follows: 

“. . . means for regulating the rate of rise of said rectified 
current independently of the rate of fall of said current.” 

That is the gist of the claim with which we are concerned 
here. So it is the rectified current, the rectifier, the timing 
means, and what is done with it, that is important in the 
present case. The remainder of the system and ar- 

75 rangement is, admittedly, old. 

Now, Plaintiff offers in evidence as “Plaintiff’s 
Exhibit No. 7”, the chart entitled “Functional Diagram of 
Bias and Shutter Systems” referred to by the witness. 

• •••• •••*• 
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By Mr. Philbin: 

i 

Q. You referred to the clipping of sound waves? 

Will you tell us, please, what you mean by “clipping”,! 
and why that is of any importance and, in that connection,. 
I will ask you to consider a chart entitled “Rise and Fall! 
of Sound and Masking Currents”. A. The Chart to which 
you refer (and it is noted by the Reporter that the Chart: 
was later marked as “Plaintiff’s Exhibit No. 8”) is in two’ 
sections: 

The section of the chart to the left, or at the left, is! 
marked “Slow Rise and Fall of Sound”, and that at the! 
right is marked “Abrupt Rise and Fall of Sound”. 

Under the heading “Slow Rise and Fall of Sound” are; 
three graphs, the uppermost of which shows, by a graph,! 
how the sound current, or alternating current, would be in i 
the system for, first, increasing sound; then, constant sound; 
of maximum volume; and then decreasing sound volume. 

The graph representing the sound current shows j 
76 a gradual increasing intensity of current corre-| 
sponding to an increasing volume of sound at the! 
left; in the center, a constant maximum level correspond-! 
ing to the maximum of sound; and at the right a decreasing; 
level corresponding to decreasing sound volume. 

Q. The higher the curve the louder the sound ? A. That 
is correct. 

The central graph at the left hand side is marked “mask-! 
ing current—D.C.” and shows the sort of slow variation! 
that would take place in the value of the masking current; 
after it has been rectified and smoothed from the sound 
current shown in the uppermost part of the diagram. 

Q. This masking current is taken aw'ay from the sound! 
current, is it not? A. It is derived from it by rectification,; 
and the masking current is the current that produces the | 
galvanometer bias or the operation of the shutter in order, 
to provide ground noise reduction. 

Q. So that whatever the sound current does, the masking 
current has to followr in some degree? A. Yes. The mask- 
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ing current has to rise as the volume of sound rises; hold 
level as the volume of sound is held level; and fall as the 
volume of sound falls, generally speaking. That is does 
that is indicated by the form of the graph, the one in the 
masking current sketch. For increasing sound, the dis¬ 
placement of that from the zero line is seen to increase; at 
constant sound it stays at a constant level; and, de- 
77 creasing, it drops down. 

So, when the sound becomes zero, the masking cur¬ 
rent becomes zero. 

Now, the combination of those two things as they would 
appear in a galvanometer of a bias-type system is indicated 
at the bottom line of the left hand part of this diagram; 
there both the sound and masking currents are shown, both 
the A. C. and the D. C. on the same sketch. And it is ap¬ 
parent, for the conditions indicated here, that the masking 
current as rectified from a part of the sound current does 
not increase rapidly enough to change the bias or move the 
shutter away quite soon enough to avoid chopping off the 
top of the first half wave of the sound current. It is that 
chopping off of part of the record that is referred to as 
“clipping”. 

The same set of conditions is indicated for an abrupt 
rise and fall of sound by the three portions of the right 
hand half of the chart, where the sound current starts 
abruptly, and at maximum amplitude, and continues at 
maximum volume, as indicated by the graph at the upper 
right. The resultant masking current rectified from such 
sound current is indicated by the middle diagram and, 
again, the combined sound and masking currents are shown 
at the bottom. 

Here, because the sound reached its maximum volume 
immediately upon starting, and because finite time is re¬ 
quired to increase the masking current after rectifying and 
filtering, and therefore to operate either a shutter or a bias, 
a higher amount of clipping is indicating. Almost all the 
first half wave is clipped off, and part of the second. 
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78 Q. What does this clipping mean, as a practical 
matter, if you are obtaining a sound picture? A. If 

it is too bad, the sound will be distorted at the beginning of 
an abrupt increase of sound volume. The sound will riot 
be natural until after the clipping has ceased. A moderate 
amount or a small amount of clipping almost always occurs 
in practice and is reduced as far as possible by adjusting 
the timing of the masking circuits. 

I might point out that to avoid that distortion due to 
clipping the engineer would like to have the masking cur¬ 
rent and the operation of the shutter as rapid as possible 
when sound increases. He would make it as rapid as it 
could be made if it w*ere not for the fact that when the in¬ 
crease in masking current or opening time of the shutter 
is made too rapid the actual movement of the shutter (or 
of the galvanometer mirror in the Bias Method) wrill pro¬ 
duce a foreign sound in connection with the music or speech 
being recorded and that will be another sort of interference. 
So that in practical sound recording, the recording engi-i 
neer must compromise upon a practical adjustment which 
gives minimum of clipping and absence of that foreign 
thumping noise. He has a not very different situation with 
respect to the fall of masking current and the return or 
closing of the shutter when sound suddenly stops. For 
maximum of ground noise elimination he would like to have 
the shutter close immediately upon the cessation of sound 
because that would prevent the existence of unneeded clear 
track on the reproduction print, and so would 

79 further reduce ground noise. However, if he closes 
the shutter too rapidly that will cause a thumping 

sound which is not pleasant. So he must not try to make 
the speed of closing so rapid that the shutter will tend to 
close after each peak of sound; he must have the system so 
timed that the shutter will not tend to follow the lowest! 
frequency of sound vibration that the w T hole reproducing! 
system can carry. There, again, there are compromises! 
necessary in the adjustment. j 
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. Mr. Philbin: Plaintiff offers in evidence as “Plaintiff’s 
Exhibit No. 8” the chart entitled “Rise and Fall of Sound 
and Masking Currents”. 

#•••#••••• 

Bv Mr. Philbin: 

Q. Will you turn now to the Kreuzer Patent, w’hich 

80 is “Plaintiff’s Exhibit No. 3”, and whose description 
is the same as that of the Kreuzer application in this 

suit in question? 

The claim which is involved here calls for: 

“A system for recording sounds on a light sensitive film 
comprising means for converting sound into an alternating 
current, a light source, means to concentrate a beam of light 
from said light source onto the surface of the film so as to 
form thereon a transversely disposed linear strip of light, 
means to cause the exposure of the film to vary in accord¬ 
ance with the alternating current, a rectifier rectifying a 
portion of said alternating current and a smoothing circuit 
through which the rectified current influences said sound 
recording means to cause the exposure to vary dependent 
on the volume of sound and means for regulating the rate of 
said rectified current independently of the rate of fall of 
said current.” 

With respect to this “means for regulating the fate of 
rise”, what does the Kreuzer Patent state or what does the 
Kreuzer application state concerning this? 

A. The three most specific statements, I think, appear at 
Page No. 2 of the Kreuzer Patent, the first being in column 
No. 1, Lines Nos. 26 to 30, and there we find that Kreuzer 
states: 

81 “It should be noted that the rate of increase for a 
given increase of input is determined by three fac¬ 
tors,—the values of the resistors 9 and 2 and the value of 
the capacity 3.” 
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Those reference numbers appear in Figure No. 1 of the 
Patent and identify the condenser and two resistors there. 

Q. That “input” refers to the input of the rectified cur¬ 
rent? A. That is correct. j 

Q. He is talking about the increase— A. (interposing;) 
No, the “rate of increase for a given increase.” 

The rate of increase is that of the rectified current, but 
the increase of input is the increase of the sound current. 

Q. Where, again, does Kreuzer talk about the rate of rise 
and the rate of fall of current and independent regulation ? 
A. The portion I just quoted refers to the rate of rise, or 
increase. 

He refers to the rate of fall, or decrease, in the same 
column No. 1 on Page No. 2, beginning with Line No. 47 
and continuing through Line No. 51: 

“It will thus be apparent that the rate of decrease of 
potential across the condenser 3 for a given decrease in 
A.C. input is determined by only two factors,—the values 
of resistance 2 and the capacity 3.” 

i 

That describes the control of the shutter closing or 
82 the operation upon the decrease of volume in the 
sound current or A.C. 

Then you asked as to independent adjustment of one 
with respect to the other. Kreuzer covers that in the same 
Column No. 1 on Page No. 2, at the bottom, beginning at 
Line No. 67 where he says: 

“It will be apparent from the above that I have provided 
a circuit having an A.C. input and a D.C. output wherein 
the rate of change of output upon a given increase of input 
can be varied independently of the rate of change of output 
upon a corresponding decrease of input, and that these 
rates may be so different that the circuit responds suffi¬ 
ciently promptly to such changes and at the same time is 
substantially a periodic.” 

Q. Is the circuit there referred to the rectified current cir¬ 
cuit? A. Yes. 
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Q. And that is the same as the masking current circuit, 
is it not? A. That is correct. 

Q. So Kreuzer discloses in his drawings circuits and in¬ 
strumentalities by which the rate of rise and the rate of 
fall can be independently varied and, also, the parts you 
have just quoted says that this can be done? A. Cor¬ 
rect. 

83 Q. Turn now to the Poulsen German application, 
or, rather, to its Translation, which is “Plaintiff’s 

Exhibit No. 2”. 

Is there any—well, first, with respect to the circuits which 
this German application shows: do those circuits show some 
means whereby the rate of rise of the rectified current can 
be varied independently of the rate of fall of the same 
current? 

A. The typical circuit is Figure No. 6, which is most 
nearly like Kreuzer’s circuit. That circuit contains a recti¬ 
fier marked “t”. 

Mr. Philbin: That is on Page No. 18, vour Honor, of 
Plaintiff’s Exhibit No. 2. 

Bv Hr. Philbin: 

Q. Will you go on, Mr. Hogan, please? A. That circuit 
contains a rectifier, “t”, whose resistance is an important 
factor in determining the time of charge or the time of 
shutter operation or bias operation on increasing sound cur¬ 
rent. By substituting one rectifier for another, the two 
having different resistances, it is possible to change the 
time of opening, so to speak, that is, the time of the bias 
or masking change which is consequent on a sudden increase 
of sound volume. 

Q. Are there any words in this Poulsen application which 
say anything about the rise or anything about the rate of 
rise of the rectified current being controlled either inde¬ 
pendently or otherwise with respect to the rate of 

84 fall? A. I could find nothing in the specification that 
described regulation of opening or closing times or 


opening or closing rates, or anything as to the regulation 
of the rate of rise independently of the rate of fall, nor can 
I find anything as to the advantages of the control of rates; 
or a description of how to control them. 

Mr. Philbin: Your Honor, Plaintiff offers in evidence a$ 
“Plaintiff’s Exhibit No. 9”, a copy of an application and 
the history of the Poulsen application here involved and on 
which the claim in suit was filed. 
*•#*•##•## 
By Mr. Philbin: ' 

Q. In that file wrapper history, that is the history of the 
prosecution of the Poulsen application which is here in¬ 
volved, there were referred to in the Patent Office four 
patents as earlier than Poulsen, those being the Patent to 
Hewlett, No. 1,853,812; the Patent to Robinson, No. 1,854,- 
159; the Patent to Hanna, No. 1,888,724; and the Patent to 
Hanna, No. 1,940,858. 

Is that correct? A. That is my understanding. 

Mr. Philbin: Plaintiff offers in evidence, as it$ 
85 Exhibit No. 10, a folder containing the four Patents 
to which I have just made reference, as a single Exi 

hibit. 

#•***•*#••! 

By Mr. Philbin: 

i 

Q. Mr. Hogan, referring to the first Patent in that folder, 
“Plaintiff’s Exhibit No. 10”, the Patent to Hewlett, No; 
1,853,812, does that show the same kind of a sound record¬ 
ing system about which we have been talking, including the 
entire first part of the claim in question, that is, everything 
except the last few words in the claim, namely, “and means 
for regulating the rate of rise of said rectified current inde-^ 
pendently of the rate of fall of said current”—I do not 
mean to imply that it does not show that also: there is no 
dispute that that is a patent showing the same kind of a 
system, with a masking current or a rectifying current for 


\ 
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controlling the amount of light on the film. A. Yes. It de¬ 
scribes, it does describe a sound-on-film recording appa¬ 
ratus, having the various features that you have enum¬ 
erated. 

Q. Looking back for a moment at the “Functional Dia¬ 
gram of Bias and Shutter Systems” (Plaintiff’s Ex- 

86 hibit Xo. 7) does the Hewlett Patent show a bias sys¬ 
tem such as is shown on that chart? A. It does. 

Q. Xow, going to the gist of this claim: What if anything 
does Hewlett say about means of regulating the rise and 
fall of the rectifying current, the masking current, inde¬ 
pendently of the rate of fall of that same current ? 

First, have you something there which will do that? A. 
Yes. The control of rise and fall of current resides prin- 
cipally in the capacity of a condenser, 31, and the resistor, 
32. Also the value of the input resistance of the circuit 
charging condenser 31, which is represented by resistance 
29, and by the resistance of the plate circuit of the tube 
feeding that condenser; the resistance of the rectifier, 30, 
also come in parallel with resistance, 32. Now both of the 
plate circuit and the input amplifier and the resistance and 
the rectifier, 30, are different according to the direction in 
which current tends to flow in it and consequently their 
variation gives opportunity for variation of charging and 
discharging times. Hewlett describes the operation of his 
circuit in some detail and summarizes at Page No. 3, Lines 
19 to 30, where he says: 

“The interval of time required for the mean plate current 
to assume its proper value is determined by the coupling 
condesner, 31, and the grid leak resistance, 32, and also 
partly by the resistance, 36, and condenser, 37. As 

87 shown in Fig. 2 with apparatus having resistance and 
capacity values such as those mentioned a few cycles 

are required for the signal to reach its full amplitude, this 
however does not materially effect the sound of the record 
when reproduced.” 
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I did not mention the resistors, 36, and the condenser 37, 
although that combination as part of the filter system is 
part of the timing system, and the discharge and—the dis¬ 
charge of the condenser, 37, through resistor 36 and 32, 
with rectifier 30; and parallel is another circuit capable for 
adjustment of control of charging and discharging times. 

Mr. Kolisch: I object for reasons fully discussed in my 
opening statement to any evidence bearing on the validity 
of these claims, their lack of patentability of the art of 
record, or the absence of any descriptive matter or dis¬ 
closure in the German application, and I would like your 
Honor to rule on that question. 

The Court: I will overrule your objection, but I will hear 
it later, perhaps. 

#•******»• 

S9 By Mr. Philbin: j 

Q. We have been talking about rise and fall of A.C. elecp 
trie current in circuits. 

What in those circuits determines, what happens to the 
electric current, that is, whether they go up or fall or de*- 
crease, and how fast they increase and how fast they de¬ 
crease? A. Well, the first thing that determines the rate of 
increase or decrease of a current is the driving voltage, th6 
electric pressure, applied through the circuit. j 

No current will flow in an electric circuit until the electric 
voltage or pressure has been applied to it. 

If we suddenly apply a voltage to a simple circuit, cim 
rent will flow immediately. If it be a more complicated cir¬ 
cuit, containing condensers, and so forth, the rate of rise 
of the current on sudden application of a voltage will de¬ 
pend on the electric value and arrangement of those ele^ 
ments. In a simple circuit, if the voltage or driving force 
is removed suddenly the current will cease at once. On 
the other hand, if the circuit is more complicated and com 
tains coils, and resistors, and condensors, then the rate at 
which the current will decay or fall away in any part of 
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the circuit will depend on the arrangement and the practical 
values. 

Q. So if we have any electrical circuit and the cur- 

90 rent rises at a certain rate, and you change the resist¬ 
ance or condenser of a circuit, or an inductance coil, 

you get something different? A. Yes. Any one of the 
changes will affect the rate of current increase or decrease, 
and, consequently, that will affect the shutter opening or 
closing in a shutter ground noise reduction system, or the 
bias, change in a bias ground noise reduction system. 

"We, ordinarily, speak of what happens on the application 
of a voltage from a sound source as the charging, increas¬ 
ing, or opening operation, and that which happens when 
the sound ceases or the voltage is withdrawn as the dis¬ 
charging or closing operation. 

Q. Now, turn to the Robinson Patent, No. 1,854,159, 
which is also in the Patent Office record of the Poulsen ap¬ 
plication and is part of Plaintiff’s Exhibit No. 10 in this 
case. 

Does that Robinson Patent disclose a bias system such as 
is shown in Plaintiff’s Exhibit No. 7, and, like the Hewlett 
Patent just considered, with a rectifier, and so forth? A. 
Yes. 

Q. And in its rectifier circuit does it have the same things 
which can be changed so as to make the rectified current 
either increase or decrease faster, and one being independ¬ 
ent of the other? A. By changing the input resistance of 
the circuit, the resistance of the rectifiers, and the 

91 resistance and inductance of the coils, 39, 40, one has 
control of the charge, the charging and discharging 

times, to a practical extent. 

Q. Does Robinson say anything about this control of the 
rise and fall of the rectified current? A. Yes. In the Patent 
on Page 3, Lines 5 to 12, he says: 

“It will be understood that the circuit constants mav be 
varied at will to suitably delay the time change of the recti- 
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tied component of the current to give any desired operation 
of the galvanometer.” 

Q. You read: “It will be understood that the circuit con¬ 
stants”—what does that mean? A. The “"circuit con- 
stants” refers to or means the numerical value of the induc¬ 
tance, resistance, or capacities to which I referred a mo -1 
ment ago. j 

He says: j 

“It will be understood that the circuit constants may be 
varied at will to suitably delay the time change of the recti¬ 
fied component of the current to give any desired opera-; 
tion of the galvanometer. It will be understood that in any 
case the frequency of variation of the rectified current 
should be below the audible range.” 

i 

That repeats one of the precautions I mentioned. 

Q: By “rectified current”, does that mean the 
92 masking current to which you have referred? A. It 
does. 

Q. Next, will you consider the second Hanna Patent, Xo. 
1,940,858, and tell us whether it also shows a bias system, a 
bias system such as is shown on the chart which has been 
received in evidence as “Plaintiff’s Exhibit No. 7” and in 
the Hewlett Patent and in the Robinson Patent to which we! 
have just made reference, and having a rectifier which pro¬ 
duces the masking current, and so on? A. Yes. The Hanna; 
circuits are described wdth reference to the bias type in his 
Figure 2. He also illustrates a shutter type of record. It is! 
a ground noise reducing system. 

Q. In his rectifier circuit, does he have any things by! 
which the rectified current can be changed as to its rising! 
or falling, and independently? A. Hanna has two circuits! 
that are of interest, Figure 6, and Figure 9,—perhaps I 
should say of particular interest, because all of them are of 
interest. ; 

Figure 6 of Hanna is very much like the circuit of Robin-! 
son to which I have already referred, but it has, in addition 
to anything Robinson shows, a variable resistance, marked 




42 


68, which has an effect on the rising and falling times of the 
current. There is also a condenser between the galvano¬ 
meter and the coil, 63, which has some effect, depending on 
its size. 

Hanna describes his Figure 6 largely by reference to 
Figure 5 because there are certain points of similarity and 
the detailed description is found beginning at Line 

93 No. 62 at the bottom of Page No. 4, and though there 
is a brief general description at Page No. 4, Line 

129, to the effect that: 

“The resistor has the further function of determining 
the rate of current rise in the inductor 66, and is equivalent 
to the resistor 59, in Fig. 5”. 

That is speaking of this resistor 68, Fig. 6. 

Q. And what did you have reference to at Line 62 on that 
page! A. There he says: 

“I have found that it is possible to so regulate the time 
constant that comparatively low frequencies may be re¬ 
corded with considerable fidelity. The time constant, of 
course, also dominates the dissipation of the current main¬ 
tained by the inductor 62 and consequently, controls the 
rate of drop in the biasing current.” 

Q. And is the current rise referred to a rectified or mask¬ 
ing rise! A. Yes. 

Mr. Philbin: I should state to your Honor that in this 
Hanna Patent, the portion at Page No. 4, from Line No. 17 
to Line No. 92, was added to the pending application by 
amendment filed September 29, 1930, which was a few days 
after the date of the Poulsen German application which was 
filed as of September 17, 1930. 

By Mr. Philbin: 

94 Q. Did you discuss Figure 9! A. No. I have only 
taken up Figure 6 so far. 

In Figure 9 the circuit is very similar to that of Kreuzer 
and that shown in the Poulsen Patent. The rectifier, 58, 
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charges the condenser shown to its right, and that con¬ 
denser discharges through the resistor, 54, at the extreme 
right of Figure 9. 

The effect of the shunt resistor and the condenser and 
the rectifier is modified by whatever the constants are of 
the elements within the box “Low-Pass Filter”. 

Functionally, the rectifier, the shunting condenser, and, 
the discharge resistor at the right are the same as the 
equivalent elements of the Kreuzer circuit and the equiva¬ 
lent elements in the Poulsen circuit, so that the same opera¬ 
tion is characteristic of all three. 

Hanna points out in connection with this figure at page 
No. 3, beginning at Line No. 126, as I read it, that: 

“By properly proportioning the windings 49, the magni-r 
tude of the resistance included in circuit with the windings 
the constants of the “Low-Pass Filter” 55, etc., the amount 
by which the end of the light-beam is shifted toward the 
center of the sound record area on the film is so controlled 
that, at all times, irrespective of the amplitude of the oscil¬ 
lation of the light-beam on the film, the valleys of the waves 
remain substantially equidistant from the inner margin of 
the said area.” 

95 which indicates an appreciation of the adjustability 
of the electrical constants to the apparatus and the 
effect of that adjustability on the sound record. 

i 

(Thereupon, at 3.33 o’clock P. M., adjournment was had 
until 10 o’clock a. m., Tuesday the 6th day of June, 1944). 

97 June 6, 1944. ; 

Further Testimony Adduced on Behalf of the Plaintiff 

Q. Mr. Hogan, yesterday you referred to the Hanna Pat¬ 
ent, No. 1,940,858, which is included in what has been re¬ 
ceived in evidence as “Plaintiff’s Exhibit No. 10”. 
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In that Patent there is contained, as stated yesterday, a 
portion of text beginning on Page No. 4, which was added, 
by a amendment in September, 1930, after the German ap¬ 
plication of Ponlsen. 

Does that amendment describe the independent regulation 
of the claim in suit? 

A. Yes; particularly in the second column in the 

98 paragraph of Page No. 4, beginning at Line No. 83, 
where he says: 

“As has been explained hereinabove, the impedances and 
the resistances of the circuit illustrated in Fig. 5 are so 
arranged that the pulsations of the direct-current bias and, 
in addition, the fall of the bias values are regulated inde¬ 
pendently of the rise of the bias values. It is to be noted 
that a similar effect is attained in the circuit illustrated in 
Fig. 6 by the coaction of the coil 66 with the resistor 68.” 

That coil and resistor I pointed out on the diagram yes¬ 
terday. 

Q. Have you caused to be made a series of simplified cir¬ 
cuits and simplified forms of these Patents to which you 
refer and have you had them placed upon a chart entitled 
“Chart of Simplified Circuits”? A. Yes. 

Q. In this Chart (referring to a Chart which the Reporter 
notes was hereinafter marked as “Plaintiff’s Exhibit No. 
11”) entitled “Chart of Simplified Circuits”, is there shown 
only the rectified current circuit, that is, the masking cur¬ 
rent circuit with which the claim is principally concerned? 
A. Yes; that is, generally, correct. 

The thought was that one could pick out at ease, could 
pick out of the complicated diagrams of the patents them¬ 
selves the elements with which we were particularly con¬ 
cerned here and place them together on a single chart for 
comparison. 

99 Q. Looking at the first one, which has to do with 
the Robinson Patent circuit, at the extreme right are 

the words “to galvanometer”. 
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What does that mean? ; 

A. That means that the connection of the galvanometer 
is made at that point, the recording galvanometer. 

Q. Does that also mean that the Robinson arrangement 
is of the so-called bias type or system such as is shown ih 
“Plaintiff’s Exhibit No. 7”? A. Yes. 

Q. That is the rectified current, the masking current, in 
that case controls the bias in the galvanometer ? A. That is 
correct. 

Q. Now, in this Robinson circuit, in fact in all the sys¬ 
tems, there is an input mark at the left side. i 

What does that mean? j 

A. That means a connection from the circuit carrying thp 
sound current, part of which is taken from that circuit and 
applied to the rectifier for the operation of the shutter or 
bias system. 

Q. And they are all the same in that respect? A. That i^ 
correct. 

Q. They have to have alternating current ? A. They have 
to have alternating current, yes. 

Q. And in each of the arrangements there is a thing 
marked “T” there. A. Yes. 

100 Q. And what does that mean? A. That “T” is a 
designation to indicate the rectifier. 

Q. And this is the rectifier that changes the alternating 
current to the rectified current that operates the device. 

Is that so? | 

A. That is correct. ! 

Q. Now, in each of these systems there are a lot of things 
marked “L”, and “R”, and “C”, which are condensers or 
resistances, or coils. 

What do they do 'vyhen they are put in an electric circuit ? 

A. They effect the flow of current through the circuit. 

A resistance tends to reduce the amount of current which 
will flow on a given voltage, and inductance is in inertia 
like elements which tend to prolong the flow of current. 
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A condenser is a storage element so if voltage is placed 
across it the condenser charges and holds the charge until 
it is discharged. 

Q. If you change the value of any one of these three 
things, will that change the kind of current or amount of 
current, or speed of the current? A. Yes. 

Q. It will always have some effect? A. It will have some 
effect, yes; usually upon the amount of current or the rate 
at which the current changes. 

Q. Now t is there, in the Robinson Patent, turning to the 
language of the claim, any means for regulating the rate 
of rise of this current independently of the rate of fall of 
the current; that is, controlling the increasing cur- 
101 rent independently of the current when it commences 
to decrease? A. Yes. The charging current to the 
Inductors L-l and L-2 depends upon the input resistance of 
the circuit, whereas the discharging current does not. 

Q. In other words: Has “T”, the rectifier, some natural 
resistance anyway? A. Yes. But I am speaking of the re¬ 
sistance of the circuit to the left of “T”. 

Q. And that has some resistance, and the more resistance 
the less current will go through for a given time? A. Yes, 
for a given applied voltage. 

Q. And as resistance is changed the increase of the cur¬ 
rent will change? A. Yes. 

Q. Is there something of the same kind in Hanna? A. 
Yes. There the input resistance which governs the time of 
charge of inductor “L” is not only that of the circuit’s 
natural value, so to speak, or effective value, but also in¬ 
cludes the resistance of R-l, the variable resistance shown 
in Hanna. 

Q. So if you change the value of *R-1, that is, make it 
either smaller or larger, it will have an effect upon the rate 
at which the current increases that goes through R-l? 

Is that right? 

A. That is right. 

Q. And you are referring to Fig. 6? A. Yes. 


i 



47 


102 Q. Now Hanna, Fig. 9. A. In Hanna, Fig. 9, the 
element that affects the rise as against the fall, independ¬ 
ently, is the resistance of the rectifier “T”. By substitut¬ 
ing one rectifier for another, that rate of rise may be 
changed, as I pointed out yesterday. The circuit is shown 
as simply assuming conductivity of both connections 
through the “low-pass filter”. Whatever that circuit does 
may be complicated by whatever is contained in that box, 
but, fundamentally, it is the same as the Poulsen and the 
Kreuzer circuits. 

Q. Is resistance in an electrical circuit like resistance in 
a water system, so that if you increase the resistance in an 
electric system the current passage through the resistance 
will be affected just as water is through a pipe when you 
increase the resistance in the pipe by making it smaller so 
that that also affects the water current? A. Yes. The 
analogue is quite good. 

A certain pressure applied to a circuit will force through 
that circuit a current that depends, in amount, upon the 
electrical resistance of the circuit, just as a certain water 
pressure applied to a pipe will force through the pipe a flow 
of water which depends, in amount, on the construction or 
resistance of the pipe. 

Q. Like a bath tub will fill the sooner by the use of a 
large pipe than by the use of a small pipe? A. Yes—if the 
same amount of water pressure is applied to the pipe. 

103 Q. Now, the Hewlett circuit: 

What is there in that Hewlett circuit which controls 
the current, by which you can, for example, change the rate 
of increase independently of the rate of decrease? A. The 
resistance of the rectifier “T” is the independent control¬ 
ling element there. 

Q. Now, in the McDowell circuit. 

Is that McDowell circuit precisely the same circuit? 

A. Yes, almost identical, if not identical. 

Q. I notice at the right of the McDowell sketch it says 
“To Shutter”, whereas in the others it says “To Gal¬ 
vanometer”. 
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Does that mean, again referring to your Functional Dia¬ 
gram, Plaintiff’s Exhibit No. 7, that in the case of McDowell 
his rectified current controls the movement of a shutter 
while in the other systems the rectified current controls the 
position of a galvanometer mirror? A. That is right. 

The Hewlett Patent describes what we have been calling 
the bias system while the McDowell Patent, No. 1,855,197 
describes the shutter system. 

Mr. Philbin: I will omit reference to the Shoup disclos¬ 
ure, your Honor, because that is not in evidence. 

By Mr. Philbin: 

Q. Now, turning to the Poulsen and Petersen Patent, or 
rather German application filed September 1930: 

Point out, if you will, what in that Poulsen appli- 
104 cation controls the rate of rise independently of the 
rate of fall? A. The resistance of the rectifier “T”. 

By changing the resistance of that rectifier, that is, by 
substituting one tube for another, one can change the rate 
of rise substantially independently of the rate of fall. 

Q. Then, Kreuzer, which is the application in this inter¬ 
ference, one of them in this suit. A. The situation there 
is the same, excepting that Kreuzer adds a variable resist¬ 
ance, “R-l”, and one may either substitute one rectifier ] 

“T” for another, or leave the Rectifier the same, and ad¬ 
just the charging time by changing the value of “R-l”. 

Q. Then the basic diagram at the bottom of that chart of ' 

simplified circuits, does that show in simplified form the 
fundamentals of all these systems? A. Yes. That was in- ^ 

tended merely to give a simple functional relationship, in¬ 
dicating that input alternating current, or sound current, 
as applied to the rectifier is operated on by the timing 
means and thereafter passes as direct current to the shutter 
or galvanometer, either through an amplifier or not. 

Q. In a circuit containing alternating current, if you 
change either the amount of resistance, or the amount of 
capacity, or the amount of inductance, do you change the 


4 





49 


i 

i 


timing of the circuit? A. Yes. It depends on the product 
of the resistance and the capacity; taking those j 

105 values as the effective values for the particular case, j 

Mr. Philbin: Plaintiff offers as its Exhibit No. 11, j 
“Plaintiff’s Exhibit No. 11”, the “Chart of Simplified Cir- ; 
cuits” referred to by the witness. 

• * • • * • • * • *1 
Q. I call your attention, Mr. Hogan, to a copy of the 
Journal of the Society of Motion Picture Engineers” of j 
June, 1931, containing at Page No. 671, an article by Bar- ! 
ton Kreuzer, who is one of the applicants here. 

Have you read that article (handing to the witness a 
booklet which the reporter notes was hereinaftter received 
in evidence as “Plaintiff’s Exhibit No. 12”, as more par¬ 
ticularly in this record appears). A. Yes. 

Q. Does that article describe or disclose what is in the j 
Kreuzer application in suit, and, also, some additional mat¬ 
ters? A. That is correct. It does. 

! 

Q. And does it fully disclose the subject matter of the 
claim here involved? A. Yes. It describes the inde- | 

106 pendent control of adjustment by the formula for the 
opening time which is given at Page No. 678, and in¬ 
cludes the element “R-l” compared to the formula for the 
closing time which appears at the bottom of the Page No. 
679, aha does not include that resistance. 

Mr. Philbin: Plaintiff offers a copy of the article referred j 
to as Plaintiff’s Exhibit No. 12. 

# « • * # • • * • # j 

107 Mr. Kolisch, do you agree that this article was 
published on or in about June 1931, in the Journal of 

the Society of Motion Picture Engineers? 

Mr. Kolisch: If you have checked it, Mr. Philbin, and tell j 
me it is so, I certainly do. I 

Mr. Philbin: That is my understanding. | 


♦ 
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By Mr. Philbin: 

Q. What is this Journal, Mr. Hogan? 

What is the Society referred to? A. “The Society of 
Motion Picture Engineers” is the technical society of the 
motion picture industry corresponding in scope and activity 
with the American Institute of Electrical Engineers, in the 
field of electrical engineering; the Institute of Radio Engi¬ 
neers, in the field of radio engineering; and so on. 

I think that the Society of Motion Picture Engineers is 
recognized as the leading technical society in the motion 
picture field. 

Q. With respect to the Poulsen application in suit, the 
claim here involved was made in that application. 

Can you tell me when it was first presented? A. It 

108 was first presented in amendment “ K ” which has the 
Patent Office stamp of June 11, 1936. 

Q. Was any similar claim previously presented in that 
application? A. I have gone through the claims in the 
entire file history and was not able to find any claim other 
than this one that related to this independent control of 
opening as against closing time. 

Q. Turning now to the McDowell circuit which you men¬ 
tioned in connection with the chart of simplified circuits: 

Have you examined a copy of the McDowell Patent, No. 
1,855,197 ? A. I have. 

Q. Which was applied for on November 8, 1930? A. I 
have. 

Mr. Philbin: Plaintiff offers as Plaintiff’s Exhibit No. 
13, that Patent to McDowell, No. 1,855,197, applied for No¬ 
vember 8,1930. 

109 It has been stipulated between counsel for Plain¬ 
tiff and counsel for Defendant that certain parts of 

110 the evidence in the McDowell vs. Poulsen Interfer¬ 
ence record may be offered by either party in evi¬ 
dence in this cause and received with the same force and 
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effect as if said persons had so testified in this case, undei: 
oath, and subject to cross-examination. 

Accordingly, we have prepared a booklet containing such 
testimony and wish to offer it as “Plaintiff’s Exhibit Xoi 
14”. 

Mr. Kolisch: I reserved the right, your Honor, in the 
stipulation to object to the admissibility of this proposed: 
exhibit on the ground that it is irrelevant and impertinent; 
for the reasons that I fully elaborated upon in my opening 
statement to vour Honor. 

•e 

I therefore object to the receipt of the exhibit on the 
same ground. 

The Court: The objection is overruled for the time being: 
You may renew it at the end of the case, if you wish. 

• • * . # * * # * * # 

By Mr. Philbin: I 

Q. Mr. Hogan, in this record there is on Page 226 a circuit 
diagram of the McDowell system which is marked at the 
extreme bottom, left, “R.K.O. Anti Ground Noise Schem¬ 
atic, H. McDowell, 4-30-30”, which is April 30, 1030. 

Without going into details in regard to that circuit, 
111 that circuit of McDowell, I will ask you if that is,| 
substantially, the same circuit as in the Hewlett Pat¬ 
ent, and also as contained in your chart of simplified cir-l 
cuits? A. That is the so-called Figure 1 of McDowell, Ex¬ 
hibit 7. 

Q. Yes; on Page 226 of “Plaintiff’s Exhibit No. 14”?; 
A. It is, substantially, the same circuit as Hewiett, and it; 
is, substantially, the same circuit of the McDowell Patent ; 
in fact it is. 

Q. Will you just point out the rectifier in that, and the; 
important points? A. The rectifier is marked at the top| 
“U. X. 210”, and is shown by the symbol for a three-element; 
tube connected as a simple rectifier. 

The charging condenser of the rectifier is at the left and 
the discharging resistor is that marked 22,500 ohms be¬ 
tween the condenser and the rectifier tube. 
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The amplifier preceding comes into the picture also, and 
the filter circuit is shown extremely to the right by the two 
resistors marked “100,000” and the condenser marked 
“.01 M.F.”. 

• **##•*### 

112 Included among the exhibits in the McDowell v. 
Peterson Interference, and which have been stipu¬ 
lated, are replicas of the DIXIANA and HALF SHOT AT 
S.UNRISE films which were made in the summer of 1930. 
Those were in evidence in the McDowell vs. Poulsen Inter¬ 
ference. They were played during that Interference pro¬ 
ceeding, and Plaintiff now offers .those films as a separate 
exhibit to be marked “Plaintiff’s Exhibit No. 15”. 

• *•*••■*•*• 

113 By Mr. Philbin: 

Q. Mr. Hogan, have you seen these films played? A. Yes. 
I had the films, which now are “Plaintiff’s Exhibit No. 15”, 
played in a sound reproducing machine, and have also had 
them projected with a visual projector so that the sound 
track could be examined. 

So I have both seen the sound track and heard the sounds 
that it causes to be reproduced. 

Q. Do those films show whether the rectified current, the 
masking current, increases, rises faster than it decreases or 
falls? A. Yes. Particularly in the DIXIANA film there 
are a number of good examples of a rapid rise of charge and 
a slow fall when the sound to be recorded comes on suddenly 
at full amplitude and then is cut off, suddenly, to zero: one 
can see the masking action at the beginning and end of the 
recording sound and can see, very clearly, that the mask or 
shutter is withdrawn much more rapidly than it comes back, 
in accordance with present day sound practice. 

Mr. Philbin: That, may it please your Honor, concludes 
the direct examination of Mr. Hogan, unless either the 
Covrt or Mr. Kolisch desires to have us play or reproduce 
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the film DIXIAXA or the film HALF SHOT AT SUN¬ 
RISE, which we can do here in ten or fifteen minutes. 

The Court: The Court does not wish to hear it. 

Mr. Koliseh: I certainly do not. 

The Court: Sir? 

Mr. Koliseh: I say I certainly do not wish to hear it. 
The Court: Very well. Proceed with the cross-examina¬ 
tion. 

i 

114 Cross Examination 

By Mr. Koliseh: I 

Q. Mr. Hogan, I shall try to draw on the blackboard a 
line representing a sound wave as it rises from a very low’ 
sound and as it increases in amplitude and then falls back 
again to a low sound (demonstrating on a blackboard). 

You recognize this curve as representing the conventional 
drawing of a sound wave. 

Is that right? A. That is right. 

Q. Now, you engineers often talk about an “envelope” 
for a sound wave. 

As I understand it, an envelope is a smooth line drawn so 
that it touches the tops of the adjacent wiggles of the sound 
wave and connects them. j 

Is that a fair enough definition of an envelope ? A. That 
is a good definition where the sound wave is simply as you 
have shown it. 

Q. I shall now attempt to draw on the blackboard the 
envelope of the sound wave which I have illustrated. This 
would be, this heavy red line would be the envelope of the 
sound wave. 

Is that right? A. That is correct. 

Q. Now, not being very good on drawing on blackboards, 
I have drawn on “Plaintiff’s Exhibit No. 8”, w’hich you 
have prepared and about which you have testified;, I 

115 have drawn a heavy black line in the first column, the 
left hand column, under the heading “Slow Rise and 

Fall of Sound”, I have drawn a heavy black line which is 
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the envelope of the sound wave which is represented in that 
figure. 

Is that right? A. The line you show is, in principle, a 
good envelope. There might be some argument about it if 
it followed the actual curvature of the first half wave at the 
left. 

Q. For this to be a correct envelope, it wfill have to fol¬ 
low, as accurately as possible, the curvatures of the small as 
well as the large wiggles of the sound wave? A. Not the 
curvatures, Mr. Kolisch, but the peaks. 

Q. That is right. 

Now, I call your attention to the second column, the sec¬ 
ond column on Plaintiff’s Exhibit No. 8, entitled “Abrupt 
Pise and Fall of Sound”. 

There, again, a sound wave is represented and there, also, 
I have tried to draw a heavy line, a heavy black line, to 
represent the envelope of that sound wave. 

Have I succeeded in doing so? A. Your line connecting 
the peaks is all right, but I do not believe the usual under¬ 
standing of the envelope would take it with the curvature 
of the sound wave, with the first and last half waves. 

Q. "Where would you take it? A. It has no place to go. 

Q. It has no place to go? A. No. 

116 Q. It should just stop at that peak—the envelope? 

A. That vrould be the ordinary thing. 

Q. It would not go down straight? A. It is not so de¬ 
fined. 

Q. It is not so defined. A. No. 

Q. Is that true also in the top illustration, in the first 
column, that the envelope should not come down from the 
top of this peak? 

Is that right? A. I said one might argue about that. 

The envelope is what you have defined it to be, a linking 
of peaks. "What you do when there is no peak is largely a 
matter of choice. 

Q. Now, I now call your attention, first, to the bottom 
drawing in the left hand column of Plaintiff’s Exhibit No. 8, 
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in which you have shown a sound wave, then a heavy black 
line which does not touch the peaks of more than two of 
the sound waves. 

What does that heavy black line represent? A. That 
heavy black line was purely illustrative, to indicate a mask¬ 
ing current, for purposes of explanation. It was not in¬ 
tended to be quantitative nor to represent any particular 
quantitative cause. 

Q. And that is true, also, I take it, for the masking cur¬ 
rent which you have illustrated in the right hand 

117 column at the bottom? A. That is right. 

The whole chart, Plaintiff’s Exhibit No. 8, is 
purely illustrative and explanatory and, perhaps, symbolic. 

Q. And it does not purport to represent any invention 
that is disclosed by Kreuzer, does it? A. Or anybody else, 

Q. Or anybody else? A. In theory it does purport to 
show the fundamental basis or bases having to do with the 
rise and fall of sound and of masking currents in general! 

Q. You will agree with me, don’t you, that in Exhibit No. 
8, the masking current does not follow the envelope of the 
sound wave? A. It is not shown as a mathematical en¬ 
velope. There is no doubt about that. It is not intended toi 

Q. Therefore, you agree with me that it does not at all 
times follow the envelope? A. I agree with you that it does 
not at all times coincide -with the envelope. I can not answer 
more broadly because I am not sure just what you mean by 
“follow’”. 

Q. Well, w’ill you tell me what Kreuzer means by “fol¬ 
low*” w’hen he says in his Patent, on Page No. 1, the Column 
No. 1, and the last paragraph there: 

“Another object of the invention is to provide an ampli^ 
fier which w’ill provide a voltage or current at all times 
proportional to the envelope of the sound record wave inde-l 
pendent of the individual frequencies?” 

118 Does this mean that it should follow or be in ac-; 
cordance writh the envelope of the sound w r ave? A. 
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Yes. But I do not think that he intends it to be taken as 
strictly mathematical, in spite of the use of the phrase “at 
all times”. 

For example, at Page No. 1— 

Mr. Kolisch (interposing): If the Court please, I would 
prefer it if the witness followed with me, also, the method 
of question and answer, if that meets with the Court’s ap¬ 
proval. 

The Court: Just answer the question. 

The Witness: I stated my opinion and hoped to give the 
reason for it. But there is no necessity for that, of course, 
sir. 

Bv Mr. Kolisch: 

V 

Q. Now, referring to your Exhibit No. 6, and Exhibit 
No. 6-A: 

These Exhibits, Mr. Hogan, in these Exhibits, in the first 
figure at the top of the drawing I have drawn a black, 
straight line through the center of the figure. That black 
line represents, does it not, the axis or zero line of the 
sound current. 

Is that right? A. It is. 

Q. That is the axis about which the sound moves, the 
sound current moves up and down, as shown in the drawing; 
to the same distance, it rises and falls always from that 
line. 

119 Is that right? A. That is the center line about 
which it oscillates. 

Q. Now, in the second figure of Plaintiff’s Exhibit No. 6, 
which is entitled “Bias Method”, I have draw T n or tried to 
draw, again the axis-or zero line about which the sound 
oscillates. 

That line, as I have drawn it, will not be a straight line, 
but it will be wandering up and down as the sound rises 
and falls. 

Is this drawing of the zero line in the Bias Method cor¬ 
rect? A. I think it is approximately correct. 
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Q. Now, referring to the last illustration on Exhibit of 
the Plaintiff, No. 6, the Shutter Method: 

There I have attempted to draw through the sound wave 
the axis which is again a straight line, just as it was in 
Fig. 1. _ | 

Is this representation correct? A. I think so. 

Q. So that the axis of the sound track, or the sound rec¬ 
ord, made according to the Bias Method, will not be a 
straight line but will be a line that wanders up and dowp. 

Is that a correct statement? A. I do not like the implica¬ 
tion of “wanders up and down” because that at least im¬ 
plies a random variation. i 

The law controlling the position of the center line is defi¬ 
nite and it is a fact that as the amplitude of the sound in¬ 
creases, the axis, or what you have called the center 
120 line, tends to move away from the edge of the film. 

Q. And it will at all times be parallel with the 
envelope of that sound wave. 

Is that right? A. No. 

Q. It won’t? A. No. 

Q. Won’t it follow the sound wave? A. Yes. 

Q. The envelope? A. Yes, generally. 

Q. It will at all times follow and be proportionate to tbte 
envelope, will it not? A. I am not sure that it would be a|s 
strict as that, but it will tend in that direction. 

Q. In the Shutter Method the envelope of the sound wave 
and the axis of the record will rarely, if ever, be propor¬ 
tioned to one another, or follow one another. 

Is that right? A. The axis never follows the envelope in 
connection with No. 3, the Shutter Method, but it is parallel 
with the envelope whenever continued, one hundred pe;r 
cent., modulation exists, or whenever the tone is continu¬ 
ously of any particular amplitude. 

Q. Therefore, you agree that it is only at one time pro¬ 
portioned to the envelope and never at all times? A. No. 
I have no understanding of what you mean when you 
* 121 say the axis is proportioned to the envelope. 
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I said it was parallel to the envelope as certain 
times. 

Q. Does it at all times follow the envelope? A. It does 
not move. Consequently, it does not “follow” anything. 

Q. Now, you said of “follow” that you don’t know- what 
it means. 

I will read you a passage from the Kreuzer Patent, Page 
No. 1, Column No. 1, beginning at Line No. 28: 

“The position of the shutter or the quantity of bias ap¬ 
plied or, if such a system is used in recording where the 
mean path of the record is shifted laterally as the volume 
changes, then the axis of such path, must in each case be 
caused to more or less accurately follow the envelope of the 
sound record curve.” 

Is that meaningless, this statement of Kreuzer, that the 
axis must “more or less accurately follow the envelope of 
the sound record curve”? 

Is that a meaningless statement to you? A. No; not in 
connection with the Bias System. 

In connection with the Shutter System the lateral axis, 
as you have defined it, does not follow anything. The 
action— 

Q. (interposing) Therefore, you agree with me that it 
does not follow the envelope. 

Is that right? A. I think it would be well if I may 
122 finish what I had started. 

Q. All right. Go ahead. A. If the axis is taken as 
a line indicating the shutter movement, then it will follow 
more or less accurately the envelope. 

Q. Now, Mr. Hogan, have you finished? A. Yes, sir. 

Q. Mr. Hogan, in this Plaintiff’s Exhibit No. 12, that is 
the June, 1931, issue of the Journal of the Society of Mo¬ 
tion Picture Engineers, in which the Kreuzer article ap¬ 
pears. A. Yes. 

Q. You have testified that this article describes Kreuzer’s 
invention in which we are interested in this case. 
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Is that right? A. I think that is true. I think it is a 
broad description of the same thing as appears in the 
Patent 

Q. Does this description contain the description of what 
the Kreuzer Patent calls the 1 ‘delay circuit”, do you know? 

I did not notice it. I looked through it and I could not 1 
find the “delay circuit” described in this article. 

Is it in this article? A. Do you mean the shutter control 
circuit or the Figure 6? 

Q. No. I mean the delay circuit described in the Kreuzer 
Patent. I could not find it in the article. A. You mean the 
circuit which delays the sound waves so that the shutter 
may anticipate the motion of the sound waves? 

123 Q. I don’t know. 

I mean what Kreuzer means by his “delay cirl 

cuit”. 

Do you understand? A. I think I do, but I would like to 
talk about the one you understand. 

Q. I talk about the “delay circuit” Kreuzer describes and 
illustrates and claims in his Patent. A. If, by the “dela\ l 
circuit” you mean the circuit indicated by the dotted 63', in 
Fig. 4, in Kreuzer, I think that is not described in the 
S.M.P.E. article of June, 1931. 

Q. And also the box indicated in Fig. 3, as 63, of Kreuzer? 
A. That is right. 

Q. That is not shown in the article, either? A. I think 
that is correct. 

Q. And the delay circuit shown in Fig. 5 of the Kreuzer 
Patent is not illustrated in the article, either? A. That is 
the same delay circuit and is not described. 

Q. And this is the delay circuit, the one shown in Figs. 
3, 4, and 5, which is described in the Kreuzer Patent ? 

Is that right? A. It is part of what is described in the 
Kreuzer Patent. 

Q. The delay circuit, I take it, is not—it is left out in 
this pamphlet and, I take it, therefore, that that has nothing 
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to do with the invention in which we are interested 
here. 

124 Am I correct! A. My understanding is that the 

claim on which- 

Q. (interposing) I did not ask you about the claim. 

I asked you about the invention in which we are now in¬ 
terested. A. I have difficulty in dissociating an invention 
from the statement in the claim. 

Q. I ask you: Is the invention that the Kreuzer descrip¬ 
tion and drawings teach one skilled in the art, is that in¬ 
vention described in the description and drawings of this 
article in this Journal of the Society of Motion Picture En¬ 
gineers, Plaintiff’s Exhibit No. 12! A. I would say that 
the invention with which we are concerned here is de¬ 
scribed, but that the Kreuzer Patent describes several in¬ 
ventions as specified in the several claims, and the article 
does not describe all of them. 

Q. And it does not describe the delay circuit! A. I think 
we agree on that, now that I know what you mean by the 
delav circuit. 

Q. In talking about the Kreuzer invention during your 
direct examination, did you mean, at any time, to refer to 
the delay circuit of Kreuzer! A. No. 

Q. You did not so mean? A. No. 

Q. Therefore, I am right, am I not, that in preparing 
Plaintiff’s Exhibit No. 7, the lower part of the system, in 
the lower part of the Exhibit which you label “Shutter 
System”, and which is intended, schematically, to 

125 represent what Kreuzer did, you did not mean to in¬ 
clude in the square labeled “timing means” the delay 

circuit? 

Am I right? A. That is correct. 

Q. And, in the Shutter System as illustrated in vour 
drawing there is no illustration of the delay circuit? A. 
That is correct. 

Q. And, of course, there is no such illustration of any 
delay circuit in the Bias System in the upper part of this 
Plaintiff’s Exhibit No. 7. 
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Am I correct? A. That is correct. 

Q. You did not find in the Poulsen application any de¬ 
scription of the delay circuit. Did you? A. No. 

Q. Now, this “timing means” in Exhibit No. 7 of the 
Plaintiff, includes the elements 2, 3, and 9, of Fig. 1, of the 
Kreuzer Patent, 2 being a resistance, 3 being a condenser, 
and 9 being a resistance. 

Was that your testimony? A. I think so. 

The fact is that these are elements of the timing means. 

Q. That is the only timing means that you found in this 
Kreuzer Patent. 

Isn’t that true? A. No. 

Q. What other timing means did you find in the 
126 Kreuzer Patent? A. Using “timing means” broadly, 
as I did in describing the system’s operation with the 
aid of the Functional Chart, (Plaintiff’s Exhibit No. 7) it 
would include, even, mechanical inertia, or anything that 
affected timing; another electrical factor would be the re¬ 
sistance of the rectifier, 1, in Kreuzer Figure 1. 

In describing the Functional Chart, Mr. Koliseh, I was 
not attempting to apply it particularly to any case but to 
use it as illustrative of all the systems. 

Q. And, according to your definition, the shutter may be 
a timing means. 

Am I correct? A. It would be part of a timing means. 

Q. When you spoke of the smoothing circuit, which you 
said also was part of the timing means, you again referred 
to the same three elements, 2, 3 and 9, did you not? 

Am I correct? A. I did not refer to anything particu¬ 
larly, but if you asked what elements of Fig. 1 of Kreuzer 
would go in the filter or smoothing means, I would include 
2, and 3, yes. 

Q. As far as Fig. 1 is concerned, those are the three ele¬ 
ments which serve as a smoothing means and as a timing 


means. 
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Is that right ? A. I do not think that 9 contributes much 
to the smoothing. 2 and 3 contribute both to the smoothing 
and the timing. 

• ••*••*••• 

128 Cecil Norman Batsel 

• • • *••*•*• 

Direct Examination 

My residence is Haddonfield, New Jersey, and I am a 
sales engineer at present; formerly just an engineer, with 
R. C. A. Victor Division, Radio Corporation of America, at 
Camden, New Jersey. I was connected with the Westing- 
house Electric & Manufacturing Company in 1928 

129 and ’9, at East Pittsburgh, in the capacity of re¬ 
search engineer. I worked on the development of 

photo-phone recording, sound picture recording systems, 
amplifiers, recording mechanisms. All had to do with 
sound-picture apparatus and mechanisms. I left the West- 
inghouse Company, and joined the Radio Corporation of 
America in January, 1930, at Camden, where I have been 
since that time, but not in Camden continuously. When I 
went to Camden, in 1930,1 continued the same kind of work, 
generally, as I did with the Westinghouse Company. I 
worked on these so-called noise reduction systems, 

130 and we started noise reduction development activi¬ 
ties in Pittsburgh in 1929. I worked with Clint 

Hanna in Pittsburgh, and there was some associate work 
done by Mr. Oplinger, and, in Camden, we continued to 
work with the help of Mr. Allen Shoup, E. W. Kellog, and 
other people in the group. 

Q. I show you a notebook which is entitled “No. 166, 
RCA Victor Company, Inc. Engineering Department, En¬ 
gineer’s Note Book, Used By C. N. Batsel, from 2/27/30” 
(handing a book thus described and which the Reporter 
notes was later marked as “Plaintiff’s Exhibit No. 16” to 
the witness). 
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You are familiar with that note book, are you? A. Yes, 
sir. | 

(The note book was examined by the Court). 

By Mr. Philbin: 

Q. Did you keep that note book yourself? A. I kept it as 
long as it was of use to me; then it went into the Company’s 
files and stayed there. It is available, of course. 

Q. I will ask you to turn to Page No. 2—I am handing 
you a photostat copy of Page No. 2, and I am also handing 
to Defendant’s counsel a photostat copy of Page No. 

131 2—that Page No. 2 is entitled: 

“Suggestion for Zero Shift Device. Signature 
C. N. Batsel, Date 3/1-2” A. That is March 12th, I pre¬ 
sume. 

Q. Was it March 12th? A. It might have been; I don’t 
know. 

Q. Did you make the entries on that page in the form of 
circuit diagrams and drawings and words? A. The sketch 
was made—I made the sketch, signed my name, and wrote 
the heading. But this sketch was drawn in conjunction 
with Allen Shoup, and I am not positive as to who wrote 
the description below. Either I wrote it or Allen. It was 
one of those joint descriptions out of which this came about. 

Q. What is meant by “Suggestions for Zero Shift De¬ 
vice”? A. It was a means of obtaining a bias, a galvano¬ 
meter, or a shutter, to obtain a noiseless recording. 

Q. Underneath the sketch are the words: “Using the 
Plate current of a Detector Tube to bias the grid of a power 
tube. The output of the power tube is used to shift the 
zero position of the galv. The proper shifting can be ob¬ 
tained by varying R.” I 

Is the word “detector” as used there equivalent to “Rec¬ 
tifier”? A. Yes, sir. 

Q. And by the abbreviation “galv.” do you mean gal¬ 
vanometer? 

132 A. Galvanometer. 
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Q. Was that also a mirror galvanometer? A. Yes; 
it had a mirror on it. 

Q. And that is what yon meant by it? A. Yes. 

Q. And in that other language there: “The proper shift¬ 
ing can be obtained by varying E.” 

What does “R” mean? A. That was a suggested means 
of limiting the current of the galvanometer winding by 
varying the value of R. 

Q. Is “R” a resistance? A. Yes. 

Q. Turn next to Page No. 12, which is entitled “Zero 
shaft recording on 16 m/m to correct ground noise troubles. 
Signature, C. X. Batsel, Herndon, Date 3/27/30”. 

Does that relate to the same matter? A. Yes, sir. 

Q. I am also handing to you and to counsel what is a 
typewritten translation of the words on that page which 
are somewhat difficult to read and I will ask you whether 
that typewriting is the same as the written words (handing 
a paper to the witness). A. (after examining the paper 
last referred to) Yes, sir; it is. 

Q. And the next page is Page No. 16, to which I would 
like to call your attention—and, have you also had a trans¬ 
lation made of that page? 

The Court: Had you better not call it a “tvpe- 
133 written copy” instead of a translation of the page. 

Mr. Philbin: Well, a typewritten copy. 

It is pretty near a translation, though. 

The Court: Someone might think it was from the 
Chinese. 

By Mr. Philbin : 

Q. Well, without going into details, Page 16 was a con¬ 
tinuation of the same work on zero shift and noise reduc¬ 
tion scheme, was it? A. Yes, sir. 

Q. Done on or about the date appearing on the page, that 
is, the 21st of April, 1930? A. Yes, sir. 

Q. And is that signature, C. N. Batsel written by you? 
A. Yee, sir. 
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Q. On or about the date on the page? A. Well, that is 
the date I signed my name. 

Q. Then Page 18, is the next page and, perhaps I can ask 
you here whether the note book contains work on other mat¬ 
ters beside the zero shift and noise reduction system. Does 
it? A. Yes, sir. 

Q. On Page 18 the subject is “Test on dark recording, 
using tube supply circuit for D. C. Supply”. 

The signature appearing on that Page is “Batsel”, and 
“Shoup”, and the date “4-30-30”. 

What does “dark recording” mean? A. Well, it was a 
term we applied to a recording in which part of the sound 
track was blackened to reduce the film noise. 

134 Q. And I also show you a translation of Page 18 
which contains this quotation: A circuit was ar¬ 
ranged on the following lines to supply a D. C. supply to 
shift the galvanometer off center or to operate a shutter to 
blacken out the unused portions of the sound track, thus 
eliminating film noise. 

Is the expression “D. C. supply” the same thing as a 
“rectified current” or a “masking current”? A. Yes, sir. 

Q. Now in the circuit shown underneath that quotation, 
is there a rectifier shown there? A. Yes. 

Q. WPere is it? A. Reading from the left over, the thing 
with loops, the transformer, then you have the rectifier 
tube, two little squares. 

Q. With a sort of a triangle between them? A. Yes. 

Q. That is the rectifier? A. Yes. 

Q. And then “R”? A. Yes, sir. That is a resistor, 
parallel of the condenser, both going to the ground. 

Q. And the ground is represented by the little wiggly 
marks at the bottom? A. Yes. 

Q. And the “C” is the condenser? A. Yes. 

135 Q. Does the resistor and the condenser have any¬ 
thing to do with the timing of the current which goes 

from the rectifier tube, which comes, rather, from the recti¬ 
fier tube and goes to the right? A. Yes, sir: they do con- 




tro-1 the timing, tlie build up of the charge on the tube to the 
right, and the decay of that charge. 

Q. What do you mean by “the decay of the charge”? 

Is that the same as “fall” or “release”? A. The re¬ 
lease or, well, you might say the return value of the bias 
current is determined by the lagging through the condenser 
of the charge on condenser “C”. 

Q. Does that— A. (interposing) the D. C. galvano¬ 
meter, noise reduction control. 

Q. And that is also referred to as “bias current”, 
“masking current”, or “rectified current” or “rectifier 
current”? A. Yes, sir. 

Q. In this circuit is there any thing which will change the 
rise and—or, first, is there anything in the circuit which 
will change the rise of that bias of D. C. supply current 
without affecting what happens when the current is decay¬ 
ing or decreasing? A. The size or the capacity of “C” 
will vary the time of buildup, more or less independent 
of “R”.* 

By that I mean: “R” is the thing that determines the 
release time. 

136 Q. Does that mean that if you change “R” you 
will change the release time, which is the same thing 
as the discharge time? A. “R” will determine the release 
time, generally speaking, and “0” will determine the open¬ 
ing time. 

Q. Is the “release time” the same as the “closing time”? 
A. Yes, sir. 

Q. And the “discharge time”? A. Yes, sir. 

0. Turn to Page 20 of your note book. 

1 have a translation or a typewritten copy of that. 

That page is entitled: “Frequency Response Curve on 
Rectox Biasing Circuit” and has the signature “C. N. Bat- 
sel”, and the date “May 6, 1930.” 

What is a rectox biasing circuit? A. This particular one 
you have reference to, the one shown here? 

Q. Yes. What is meant by “rectox”? A. You can rec¬ 
tify currents several ways. 
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A “rectox” is a particular means, a unit, or a device that 
you can use with which to rectify current. 

Q. It is a kind of a rectifier? A. Yes, sir. 

Q. And a tube is another type of rectifier? A. Yes, sir; 
it is. 

Q. What is meant by “biasing circuit”? 

137 Is that the same thing as “a D. C. supply” and 
as “a masking current”? A. Yes. This particular 

device or these particular devices, I should say, were built 
to obtain a direct current to bias a galvanometer or a 
shutter. 

In other words: They were built to obtain noise reduc¬ 
tion biasing current. 

Q. Is the circuit arrangement which is shown beneath 
that title on that Page 20, which is referred to as “rectox 
circuit”, basicly, the same as the Hanna Patent? A. Yes, 
sir. 

Q. You had known Hanna when you were with the West- 
inghouse Company? A. Yes, sir. 

Q. Had you? A. Yes, sir. 

Q. The next page is Page 24, which is entitled “Test on 
Shutter for Dark Recording”, with the signature “0. X. 
Batsel” and the date “5-27-30”. 

That describes using the shutter, and in the last para¬ 
graph there is a statement that reads: 

“A test was made on the device—by employing D. C. 
sufficient to shift it over, then by opening the circuit the 
time required for the spring to act can be measured ac¬ 
curately.” 

Where do you get the direct current from, or the energy, 
by which the circuit was operated? From what—I mean 
by which the shutter was operated; from what cir- 

138 cuit? A. Well, usually, the preliminary D. C., that ! 
is the preliminary test, was gotten from a battery. 

It was followed then by use of the tube device to obtain 
rectified current. ! 

Q. That is, you used the tube circuit rather than the i 
rectox rectifier circuit? A. Yes, sir. j 
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Q. Then, on Page 25, which is merely a continuation of 
Page 24,—is that so? A. Yes, that is correct. 

Q. Then, Page 28 is entitled “Experimental Design of a 
Light Shutter for Dark Recording”. ' 

Is that correct? A. Yes, sir. 

Q. That merely refers to some more work upon the shut¬ 
ter itself, and not upon the electrical circuits? A. Yes, sir. 

Q. The next, and perhaps the last page to which I will 
refer, is Page Xo. 31, which is entitled: “Tests on Experi¬ 
mental Design of Light Shutter for Dark Recording”, and 
that carriers the signature “Batsel” and the date 
“6-26-30”. 

That is merely some more tests on the shutter itself and 
not upon the electric circuits? Is that so? A. Yes, sir. 

Q. And Page Xo. 36 is entitled “Tests on Dark Record¬ 
ing Shutter” and in parenthesis there is the word “Damp- . 
ing”. 

I do not seem to have a translation of that page or a type¬ 
written copy of it here; it may be in that book, but, in any 
event, does this also refer to shutter work? A. Yes, 
139 sir. 

Q. And not specifically to the electrical circuits? 
A. Shutter only. 

Q. And that carries the signature of “C. X. Batsel” and 
the date “Aug. 6, 1930”, does it? A. That is correct. 

Q. And Page Xo. 37, is merely similar to Page Xo. 36, in 
that it refers to the shutter itself and not to the electrical 
circuits? 

Is that correct? A. Yes, sir; correct. 

Q. I also call your attention to another book which is en¬ 
titled: “Patent Disclosure Book, Issued to A. Shoup” and 
bearing the inscription: “This book is issued for disclosing 
inventions to the Patent Department and for keeping a 
record of inventions in chronological order. RCA Victor 
Company, Inc. Camden, X. J.” (handing a book, which the 
reporter notes was thereafter marked by the Clerk of the 
Court “Plaintiff’s Exhibit Xo. 17, as more particularly in 
this record appears, to the witness). 
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By the wav: Was the R C A Victor Company, Inc., at 
Camden, New Jersey, in 1930, a subsidiary of the Radio 
Corporation of America? A. Yes, sir. 

Q. On the first page of this book—which I now hand to 
the Court—I find entitled “Disclosure To Patent Depart¬ 
ment, Attention of Mr. C. C. Baxter, Subject, Im- 

140 proved Photo Cell Circuits”, with which we are not 
presently concerned, that is, with that subject. 

But, on Page 3 of this book, under the same title, “Dis¬ 
closure to Patent Department, Attention of Mr. C. C. Bax¬ 
ter”, there is another heading: “Subject: Dark Record¬ 
ings”, and at the bottom of the page I find: “Allen A. 
Shoup, May 1st, 1930,” and “C. N. Batsel, May 20, 1930, 
Witness”. j 

Is that when you signed that paper? A. Yes, sir. 

Q. On the date indicated as March 20,1930? A. Yes, sir. 

Q. On Page 3? A. May 20th. 

Q. May 20th? A. Yes, sir. 

Q. On Page 2 there, also Page 2 and 3, at the bottom, are 
there also your signatures as well as on Page 4, Page 5, apd 
Page 6, and all the pages? A. Yes, sir. 

Q. And did you sign your name at or in May, 1930, to 
each of those pages? A. All signed the same day, yes, sir. 

Q. Did you, in May, 1930, or prior to that time, do any 
work with Mr. Shoup? 

How much of the work described in your note book, if 
any, was done with Mr. Shoup? A. Well, quite a bit of it. 
Practically all the circuit work. 

141 In fact, I would say all of it was done with his help 

and in association with him. i 

He did practically all of the actual circuit work in this 
noise reduction development. 

Q. In this disclosure to the Patent Department, did you 
read this disclosure and understand it at the time that you 
signed your name? A. Yes, sir. i 

Q. As I understand it, you did mostly the shutter part of 
the work and Mr. Shoup contributed mostly to the electrical 
circuit part? A. Yes, sir. 
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Q. Now, in this description, in this Disclosure to the Pat¬ 
ent Department, does that describe substantially the cir¬ 
cuits, substantially the same circuits as are described in 
your note book, or at least one of them? A. This particular 
Patent? 

Q. In the Patent Disclosure? A. This one (indicating 
the book hereinbefore referred to as, ultimately marked, 
Plaintiff’s Exhibit Xo. 17) ? 

Q. Yes. A. Yes, sir; essentially the same. There are 
certain modifications, but basiclv, it is the same. 

Q. In each one was the A. C. supplied to a rectifier, alter¬ 
nate current? A. Yes, and with a condenser and re- 

142 sistor parallel with condenser to ground, and, one of 
the modifications we show here (indicating on the 

Exhibit) was added; but, basically, this is the same circuit. 

Q. In that circuit, were there different things which 
would affect the timing of the current? A. Yes, sir. 

Q. Such as condensers and resistances? A. Yes. 

Q. And were there things in it which would change the 
rise of the current independently of what made the current 
go down? A. Yes, sir. 

Q. How was that regulated? 

• Was this regulated so the current would rise faster when 
it went down or rise at the same rate when it went down, 
or at a slower rate when it went down? A. The opening, 
or rise, is as fast as you can get it so as not to cause undue 
noise, yet to have the least amount of clipping of the signal. 
That is the thing we wanted: quietness. 

First we wanted quietness: be quiet and cut as few of the 
peaks as possible, so we do say that that is “fast”. 

Now, on closing, the idea is to have it go down at a sort 
of slow speed, so as to reduce noise, thumping, what we call 
thumping. 

Mr. Philbin: Plaintiff offers as “Plaintiff’s Exhibit Xo. 
16” the C. N. Batsel Notebook referred to, including the 
typewritten copies or translations of pages referred 

143 to, and, I may add here, that of course if these trans- 
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lations or typewritten copies are not correct, Mr ; 
Kolisch can submit corrections. I think they are correct 
and will be of help in reading the contents of this book 
'which is offered as “Plaintiff’s Exhibit No. 16”. 

• ••••••••■•I 

Mr. Philbin: And the Shoup Notebook, or Patent Disn 
closure Book, referred to by the witness, I offer in evidence 
as “Plaintiff’s Exhibit No. 17”. 

Mr. Kolisch: I object to the admission of these two ex¬ 
hibits in evidence on the ground that they are irrelevant 
and impertinent, for the other reasons discussed by me 
previously. 

The Court: I will overrule the objection and you may 
renew it later if you wish. 

**••*•*••• 

144 Mr. Philbin: The direct examination of this wit¬ 
ness is closed. 

Cross Examination 

Bv Mr. Kolisch: 

•> 

Q. Mr. Batsel, I take it that “Plaintiff’s Exhibit No. 17” 
which consists of the letters or notes to the Patent Depart¬ 
ment of R C A in Camden, New Jersey, that those were 
sent to the Patent Department at or about the dates noted 
on those memoranda. 

Is that correct? A. Exhibit 17? 

Q. The second batch of papers that was handed to you; 
that is, the Shoup Notebook and its contents. A. This dis-i 
closure was sent over to the Patent Department at approxi- : 
rnately this time; it may have been a few days afterward.; 
Q. But it was the regular departmental practice? A. Yes. 
Q. When these papers were prepared they were sent to 
the Patent Department? 

Is that right? A. Yes. They go dowm, yes, sir. 

Q. I think that you testified as to the first batch of papers, j 
“Plaintiff’s Exhibit No. 16”, that your notebook, from 
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which several pages were shown to you, that you testified 
that for a while you kept that notebook, but then, later on, 
you handed it in—I think that that is the expression 
1-15 you used, “handed it in”. 

To whom did you hand it in? A. It went into the 
Engineering files and that was in the care of the girl who 
took care of the files. 

Q. That is, again, the regular practice for the engineers 
there to follow? A. Yes. 

Q. When did you hand in or file it in the Engineering 
files? At about what date? A. About, well, it was in and 
out several times, but the last time it went in about ’41 and 
stayed in; that is, it was not removed by me after that. 

Q. Did you keep it up to ’41? A. In and out of the files. 

Q. It was in and out of the files? A. As I needed the 
book I could get it, and it would go back in the files. 

In ’41 it went in and I did not remove it since that time. 

Q. Since ’41? A. Yes. 

Q. Now, before 1941, and ever since you wrote this book, 
it was part of the Engineering files? A. Yes, sir. 

Q. Of R C A! A. You can see that. It belonged to the 
Company. 

Q. It belonged to the Company? A. Yes. 

146 Q. And it was in the Engineering files? A. Yes. 

Q. And whenever you or anyone else wanted it, 
you went to the File Clerk and asked for the book? A. At 
times I had it. I kept it in my desk, but it was available for 
anyone who wanted it, either in the file or on my desk. 

Q. And that is the regular practice of R C A? A. Yes. 

Q. You referred to a shutter. A. Yes. 

Q. Was that any special kind of a shutter that you testi¬ 
fied about? A. Well, specially—we thought it was a special 
kind of a shutter in a way. It was built to go with our 
equipment and designed to fit on our equipment. 

Q. Do you happen to know where that shutter originated 
or who originated it? A. Well, we did. We developed it 
and designed it to fit our recording equipment. 
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Q. You, personally? A. Me and Mr. Kellog and others. 

Q. You never heard of the name of McDowell in connec¬ 
tion with the shutter, did you ? A. I heard of McDowell in 
the spring of 1930,1 presume it must be May, but anything 
about McDowell, as far as I am concerned, is hearsay, and 
I have no knowledge about the work. 

Q. And whenever you wrote, or read, or testified 

147 about a shutter, you did not refer to the McDowell 
shutter, did you ? A. Absolutely not. 

• * • * # * # * • * 

148 Allen A. Shoup 

• • • * * • • * c | * 

Direct Examination 
By Mr. Philbin: 

Q. Mr. Shoup, I call your attention to Plaintiff’s Exhibit 
No. 17, concerning which Mr. C. N. Batsel has testified. 
Can you tell us whether you recognize that book (handing 
the Exhibit No. 17 to the plaintiff) ? A. (after examining 
the Exhibit last referred to) Yes, sir; this is the yellow 
copy, the white copy of which w^e have photostats of and 
■was sent to the Patent Department. I am President of 
Sound, Incorporated, Chicago, and right now we are manu¬ 
facturing secret war devices, such as radar. Sound, 

149 Incorporated, is not owned or controlled by Radio 
Corporation of America, I own it. I was with the 

IVestinghouse Electric & Manufacturing Company of EaSt 
Pittsburg, Pennsylvania, in 1928 and ’9, and I was doin£ 
sound-on-film work at that time, mostly on small mm. film; 
16 mm. film. I knew Mr. C. N. Batsel and Mr. Hanna at 
that time. I left the Westinghouse Electric & Manufactur¬ 
ing Company and w^ent with the RCA Victor Company in 
Camden, New Jersey, early in 1930. The management as¬ 
signed me mostly to 16 mm. motion picture work which was 
on a very small film as compared with the theatre film at 
that time, but I had permission to work with Cecil Batsel 
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in his special recording development, permission to work 
with him from the management. 

150 Q. And did yon work with him? A. Yes, sir. 

Q. About when did you commence? Was it about 
in January, February, March, April, or when in 1930? A. 
We were working together at East Pittsburgh, and when 
we came to Camden we continued to wmrk together. 

Q. Were you present in court when Mr. C. N. Batsel tes¬ 
tified, and did you hear what he said? A. I—just now? 

Q. I beg your pardon? A. Just now? 

Q. Yes? A. Yes, sir. 

By the Court: 

Q. When he testified here this morning? A. Yes. 

By Mr. Philbin: 

Q. When he testified here this morning? A. Yes. 

Q. And in so far as he said anything concerning -which 
you have some knowledge, do you agree with him or do you 
disagree with him? A. I believe he was correct in his state¬ 
ments. 

Q. Did you conduct the electric work, that is, the shutter 
or, rather, the circuit work on this shutter system? A. Yes, 
sir. 

Q. And is what you did described in that Patent Dis¬ 
closure which is contained in “Plaintiff’s Exhibit No. 17”? 
A. Yes, sir. 

151 Q. Now, you said you sent a carbon copy— A. (in¬ 
terposing) No. I sent the original down to the Pat¬ 
ent Department and the carbon copy is left in this book. 

There are no white sheets left in the book. 

There was one came off here (indicating in the Exhibit) 
and these are the carbons that are left. 

This (indicating a separate document) is a photostat of 
the white sheet that went down to the Patent Department. 

Q. I show you what seem to be the white sheets that went 
to the Patent Department (handing certain documents to 
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the witness). A. (after examining the documents last re¬ 
ferred to) Yes, these are the original white sheets. 

Q. Did you sign the originals as of the dates indicated? 
A. Yes, I signed it, and then there was a few days’ contro¬ 
versy there before I finally got Mr. Batsel to witness it ^nd 
it went there. 

Q. Who did the writing there? A. I wrote that person¬ 
ally. 

Q. That is, you wrote the words on that “ Patent Dis¬ 
closure”. 

IVho drew the diagrams, the circuit diagrams? A. I drew 
them, sir. 

Q. Did you hear Mr. Batsel, Mr. C. N. Batsel, testify as 
to the nature of your circuit and the certain parts of it ? A. 
Yes, sir. 

152 Q. Do you agree with what he said? A. Yes. He 

had the fundamental ideas. I 

I would say that my circuits were slightly more refined 
than the ones he showed which were more or less abbre¬ 
viated circuits. ! 

Mr. Philbin: The direct examination of this witness is 

closed. | 

Mr. Kolisch: I have no cross-examination. 

• • • * * * • • t • 

Mr. Philbin: Plaintiff offers in evidence the originals of 
“Plaintiff’s Exhibit No. 17” and including the docket in 
which they are contained, as “Plaintiff’s Exhibit No. 18”. 
Mr. Kolisch: I enter the same objection. 

The Court: And the ruling will be the same. 

• • • * • • • • • • 

153 Leslie John Anderson 

• • • • • • • • •!• 

Direct Examination 

i 

I 

I am living in Indianapolis, Indiana, and am connected 
with the RCA Victor Division of the Radio Corporation 


i 
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of America, having a plant in Indianapolis, Indiana. At 
the present time I am what is known as an acoustical engi¬ 
neer. I was with the RCA Victor Company, Inc., in 

154 Camden, New Jersey, during the year of 1930, going 
there early in March from Schenectady, New York, 

where I had been employed by General Electric Company. 
When I reached Camden, New Jersey, I worked on sound 
recording equipment, development and design. I knew Mr. 
C. N. Batsel and Mr. A. Shoup while I was at Camden, New 
Jersey. 

Q. Did you work with them on sound-picture film noise 
reduction matters at all? A. Not directly. That is, it was 
not a direct responsibility of mine. 

Q. I show you a notebook which is entitled: “No. 160, 
RCA Victory Company, Inc., Engineering Department, 
Engineer’s Notebook, Used by L. J. Anderson, From 
2/27/30 To 6/8/31” and I will ask you this: 

Do you identify that note book as having been kept 

155 by you? A. Yes, sir. That is my notebook. 

Q. I call your attention first, or call the Court’s 
attention first, to Page No. 25, and I am handing you a 
photostat copy of that Page No. 25, which is entitled “Dark 
Sound Track Recording, Signature: L. J. Anderson, Date 
April 30, 1930” and I will ask you this: 

What is meant by “Dark Sound Track Recording”? A. 
Why, that is a method of masking out the normally clear 
part of the print in order to reduce the noise from the nor¬ 
mally clear part of the track. 

Q. Looking at the circuit diagrams below that heading on 
that Page No. 25, is there shown some source of alternating 
current which is then rectified and followed by some timing 
mens? 

If so, will you point it out? A. Why, in the top picture 
we have what is a power amplifier consisting of two vacuum 
tubes, and the output of this power amplifier is fed into a 
rectifier enclosed in the rectangular portion marked “bias”. 
Q. On the right? A. All the way over to the right. 
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Q. What does the “500 o.l.” mean, in the middle there? 
A. That was a 500 ohm link circuit. 

Q. What does the term “bias” mean? A. That was a 
supply unit or a unit which supplied the biasing current for 
the galvanometer. 

° I 

Q. By “biasing current” is that the same as the “mask¬ 
ing current” or “rectified current”? A. That is cor- 

156 rect. 

Q. What does the circuit at the bottom show? A. 
That simply shows the alternating current power supply 
used with the power amplifier indicated above. 

Q. It has nothing to do with the rectified current or the : 
biasing current, except where you get the energy from ? A. j 
That is correct. j 

Q. Considering the next Page, Page No. 26, which is dated j 
April 30, 1930, and also has your signature—that is yourj 
signature, is it? A. Yes; that is correct. 

Q. In respect to that Page No. 26 and to Page No. 25,! 
which bears your name, was that written by you? A. Yes. 

Q. And this Page No. 26 is entitled “Dark Sound Track 
Recording” also? A. Correct. 

Q. And your name was written on this Page No. 26 on 
that date that it bears, April 30, 1930? A. Yes, sir. 

Q. And who drew the circuit diagram on Page No. 26? 
A. I drew that. 

Q. Now, tell us whether that has a rectifier in it. A. Yes, 
it has a rectifier in it, marked “U.X. 280”. 

Q. On the left side? A. On the left side. 

Q. And is there shown a galvanometer, a mirror I 

157 galvanometer there? A. Yes, over toward the right, I 
a little hairpin affair with a rectangle drawn across 

it is the galvanometer. 

Q. Away at the top? A. Yes, up here (indicating on the 
document under consideration). 

Q. Now, after the current has been rectified, and you get i 
this masking or biasing current, is there anything in this ; 
system which will control the rise or fall of the current or j 
the timing of the current? A. Yes. 
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Q. What is it! A. The rise of the current would be con¬ 
trolled by the size of the capacitor. 

Q. And the capacitor or. condensor is after the tube you 
described as “TJX 280”? A. That is correct, and the re¬ 
sistance offered by the rectifier circuit would also con¬ 
tribute. 

In general, the shunting resistor connected across the 
condenser is relatively large so that it does not affect the 
rise greatly. 

Q. Now’, then, in this circuit, you have a rectifier followed 
by a resistance and the condenser? A. That is correct. 

Q. Was that true also of the so-called Shoup circuit? A. 
Yes. 

Q. Did you originally devise this circuit or did you get it 
from someone else? A. No, I did not devise the cir- 
158 cuit. This was acquired from Shoup. 

Q. You got it from Shoup? A. That is correct. 

Q. The next is Page No. 30, which is entitled “Zero Shift 
Rectox Antiground Noise Amplifier”, and that also bears 
your signature and the date July 30, 1930. 

Is that circuit which is shown there at the extreme right 
and bottom, indicating some rectox rectifiers substantially 
the same as in the Hanna Patent? A. Yes, that is taken 
from the Hanna Patent practically. 

Q. That is a circuit in which instead of a tube, vacuum 
tube, being used as a rectifier, there are used the so-called 
rectox units? A. That is correct. 

Q. Now, Page No. 31 in your notebook is entitled: “Rec¬ 
tox Antiground Noise Amplifier; Signature: L. J. Ander¬ 
son, Date: July 10, 1930.” 

There again you are doing some more work on the rectox 
type. Is that right? A. That is right. 

We were interested in the frequency responses to the 
galvanometer. 

Q. And Page No. 35 of your notebook is entitled: “Anti¬ 
ground Noise Amplifier, PA-54,—is that right? A. 54 is 
right. 
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Q. “Frequency Characteristic.” A. Yes. 

159 Q. And that page, also, bears your signature and 
the date: July 25, 1930? A. That is right. 

Q. And does the antiground noise refer to the noise re¬ 
duction system? A. That is correct. I 

Q. And there you are making some measurements in that 
work? A. Yes. That was a commercial model of the rectoX 
device. 

Q. And Page No. 36 of your Notebook is entitled: “Arm 
plifier and Rectifier for Shutter Antiground Noise Device Y, 
and bears your signature and the date of September 12i, 
1930. 

Is that correct? A. Correct. 

Q. Does that show a tube rectifier and a so-called Shoup 
circuit? A. Yes. 

Q. With the rectifier followed by the resistance and th$ 
condenser? A. Yes. 

Q. Did you make that drawing? A. Yes. I made that 
drawing. 

Q. What did you make it from? 

Did you make it from some physical device? A. Well, by 
that time Shoup had a breadboard model of his device, and 
these constants shown on here, with minor variations, were 
taken from Shoup’s work. 

160 Q. Now, after you did this work, was there any ap* 
paratus made by using tbe Shoup circuit? A. Yesi 

We took one of the P.A. 54 Rectox Amplifiers and rebuilt 
it, using the Shoup type circuit, and it was known, I bej 
lieve, known as PA-64. j 

Did that use a shutter or a galvanometer control? Ai 
That was built for a shutter. i 

Q. What did you do with that apparatus that was built 
by you? A. That was sent to R C A Photophone in Neuj 
York, for wdiom we were the manufacturers. 

Q. About when was that ? A. I would say it was sometime 
between the date of September 12, which is shown on this 
notebook page of mine— 
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Q. (interposing) 1930? A. (continuing) and November 
1st. Sometime in that period. 

Q. I show you three pages which are entitled “Avoid 
Verbal Instructions, ” the first one being dated December 
30,1930, and the last bearing the name L. J. Anderson, and 
refering to the delivery of an amplifier apparatus toRC A 
Photophone. 

Do you recognize these (handing certain papers to the 
wintess)? A. (after examining the papers last referred 
to) Yes. I wrote these. 

Q. Does that confirm your recollection as to about the 
time when the apparatus was delivered to New York? 

161 A. Yes. From this is it obvious that the apparatus 
was in New York, and that work had been done on 

it in New York at that time. 

Mr. Philbin: Plaintiff offers in evidence the Anderson 
Notebook, as “Plaintiff’s Exhibit No. 19”. 

• *•••••••• 

162 Mr. Philbin: The direct examination of this wit¬ 
ness is closed. 

• #•••••••• 

163 Max Carter Batsel 

Direct Examination 

My residence is Indianapolis, Indiana, and I am connected 
with RCA Victor Division of the Radio Corporation of 
America, as Chief Engineer of the Indianapolis plant. In 
1929 I was with the Westinghouse Electric and Manufactur¬ 
ing Company until August 1st of 1929, at which time I went 
to the R C A Photophone Company, a subsidiary of Radio 
Corporation of America, in New York, as Chief Engineer. 
As Chief Engineer of the RCA Photophone Corn- 

164 pany, I assumed responsibility of establishing the 
personnel of the Engineering Department of the 

organization, and methods for reaching all decisions in re- 
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gard to the equipment we would offer our customers. I was 
generally familiar with the kind of sound and picture ap¬ 
paratus that was being used by the licenses or customers 
of RCA Photophone, and I heard some work by McDowell 
in either 1929 or 1930. 

Q. What did you hear or what did you know? A. I vis¬ 
ited Hollywood and witnessed the operation of his equip¬ 
ment during the filming of the picture DIXIANA. 

Q. At about what time was that? A. That was 1930, if 
I recall. 

Q. In the earlier part of the year or the middle of the 
year or towards the end of the year? A. It was early in the 
year. 

Q. And did you then know what kind of apparatus or 
what kind of an apparatus this was that McDowell, that 
R K 0, were using in the production of the film DIXIANA? 
A. Yes, sir. 

Q. Then did Radio Corporation or R C A Photophone at 
that time have any kind of a noise reduction system ? 

That is: Were they putting out any kind of noise 
165 reduction system or attachment in any of their com¬ 
mercial devices? 

And, understand, I mean by that in the middle of the 
year 1930? A. We had not yet delivered a commercial 
device. 

We had been interested in the subject since Mr. Hanna 
had started work on it, and had sent demonstration equip¬ 
ment to Hollywood. 

Q. In the record in the Poulsen, et al. v. McDowell Inter¬ 
ference proceeding, in the testimony there, and in the ex¬ 
hibits there, all of wdiich are in evidence here as Plaintiff’s 
Exhibit No. 14, there is a “McDowell Exhibit No. 2” 
which is a letter of February 15th, 1930, from somebody at 
R K O, saying: 

“In a letter dated December 14, 1929, I informed Mr. 
Batsel of R C A Pbotophone of the work we were doing 
along this line ...” 
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referring to the general McDowell w'ork. 

Do you have any recollection of being advised at about 
that time? A. Yes, sir. I believe I was advised as soon as 
anv work was done at R K 0. 

Q. There is also in the same record of the testimony and 
exhibits in the Poulsen-McDowell Interference, an Exhibit 
No. 5, which is included in Plaintiff’s Exhiibt No. 14 in suit, 
a letter from Win. Le Baron of the RKO Studies, Inc., Los 
Angeles, California, to Doctor Alfred M. Goldsmith, of 
R C A, of Radio Corporation, dated February 28, 1930, 
saying: 

166 “R. K. 0. is urgently in need of about half a dozen 

of these devices for immediate utilization in its re¬ 
cording studios ...” 
and, 

“It is estimated that these devices will cost us about $100. 
each ...” 

Did RCA thereafter, itself, start manufacturing any of 
these noise reduction devices? A. Our equipment was* 
manufactured by the RCA Victor Division in Camden, and 
we immediately took steps to obtain the equipment RKO 
desired from the RCA Victor Division in Camden. 

Q. And some work was done by the Camden engineers 
to develop something you could send out to them? A. Yes, 
sir. 

Q. And was a device worked out in Camden and sent up 
to your place of business in New York City, at R C A Photo¬ 
phone? A. Yes. 

Q. About when did it get to you? A. As I remember, 
that was early in 1931. 

Q. And, thereafter, were devices put out by R C A to its 
licensees, that is, to the motion picture companies, that 
were using RCA apparatus that employed this device ? A. 
Yes. 

Q. When did they get actually out in the field, in ’31, ’2, 
’3, or ’4? A. It was ’31. 
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167 Q. And had they been used continuously since that 
time? A. Yes. 

Q. And are still being used? A. The same general type. 

Q. The same general type? A. The same general type. 

Q. Are being used? A. Yes. 

Q. And by “the same general type” you mean something 
that eliminates or reduces ground noise, using a rectified 
current and some timing means to control the rectified cur¬ 
rent, the rectified current operating a shutter to mask the 
film except when needed for the sound record? A. Correct. 

Mr. Philbin: The direct examination is closed. 

Mr. Kolisch: No cross examination. 

• •- • • • • • • #!• 

Mr. Philbin: That is all, your Honor, except that I had 
not anticipated that we would go so fast, and I had wanted 
to call a witness in regard to this Plaintiff’s Exhibit No. 
18, a witness from the R C A Victor Patent Department, 
merely to testify that he had received in the Patent Depart¬ 
ment this Shoup disclosure in May, 1930, and did make up 
a docket such as is shown, and is in evidence as“ Plaintiff’s 
Exhibit No. 18”. j 

Mr. Kolisch: I will stipulate that if the witness were 
called he would so testify. 

168 Mr. Philbin: Then the plaintiff rests. 

Mr. Kolisch: I renew, your Honor, my objection 
to Plaintiff’s Exhibits Nos. 10 to 19 on the ground advanced 
in my opening statement, namely, that they are irrelevant 
and immaterial, because they were all available to Plaintiff 
during the proceedings in the Patent Office Interference; 
that they were suppressed; that they were deliberately kept 
out of the case; and, therefore, Plaintiff should not be per¬ 
mitted to introduce them now. 

The Court: I think I will overrule that motion now and 
let it be renewed at the end of the case. 

Mr. Kolisch: Yes. 

• * • « * * # ;• 


I 
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170 Evidence Adduced on Behalf of the 

Defendant Herein. 

Mr. Kolisch: I offer in evidence, and ask that it be 
marked as Defendant’s Exhibit No. 1, a set of papers con¬ 
taining the record of papers in an Interference between 
Poulsen and Petersen and Kreuzer, No. 75,189. 

171 Mr. Philbin: There is no objection. 

173 Mr. Kolisch: I ask that there be marked as the 
Defendant’s Exhibit No. 2, the Patent to Arnold 

Poulsen and Axel Carl Georg Petersen, No. 2,094,244, which 
is the Patent that was involved in the Interference pro¬ 
ceedings covered by the papers offered and received in 
evidence as the Defendant’s Exhibit No. 1. 

Mr. Kolisch: Then I offer in evidence a copy of a trans¬ 
lation of a German Application filed February 26, 1931, by 
Poulsen and Petersen, which corresponds to the Patent, 
Exhibit No. 2, Defendant’s Exhibit No. 2, and, 

174 apparently, to the Poulsen application involved in 
this interference and which Poulsen application, 

this last one, I handed up, was relied on by Poulsen as 
establishing his date in the prior Kreuzer interference, 
and is relied on in the present interference also as estab¬ 
lishing as the secondary date in addition to the first Ger¬ 
man application that plaintiff had introduced in evidence 
during its prima facia case, and I ask that this be marked 
as “Defendant’s Exhibit No. 3.” 

• «**#•**•• 

Mr. Philbin: May it please the Court: There is an ob¬ 
jection to this second German application to Poulsen which 
was filed in February, 1931. The ground of the objection 
is this: that this 1931 German application was not relied 
upon in the interference which led into the present suit. 
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In that interference, Poulsen relied only upon his i Sep¬ 
tember 1930 German application. There was no evidence 
offered in the Patent office by Poulsen indicating that he 
attempted to rely on his February 1931 German applica¬ 
tion, and he could have offered that German application 
in the Patent Office to carry back his date. But he did not. 
• » * * • # • * '■» • 

175 Mr. Kolisch: Wholly aside from the anomaly of 
the objection being made after what happened 3 few 

moments ago, I submit, your Honor, that Defendant’s 
Exhibit No. 3 w T as not only not suppressed but that 

176 this w T as a document asserted by Poulsen in the 
Patent Office in an interference with the same 

Kreuzer and the same Kreuzer application with which it 
is in interference now, and it had been part of the Patent 
Office records and of the Kreuzer records ever since 1937 
when that interference was declared. 

The Court: The Court will overrule the objection of the 
Plaintiff and will admit in evidence Defendant’s Exhibit 
No. 3. 

At the close of the case if the Plaintiff wishes to renew 
his objection he may do so. 

Mr. Kolisch: The Defendant rests. 

The Court: It looks as though you are both in the same 
boat. 

Mr. Philbin: It is a little different situation, your Houor, 
and, in view of this new evidence being introduced as to 
Poulsen’s date, which was not in the Patent Office, we 
would like leave to call Mr. Kreuzer to show that he did 
his work prior to February 1931. 

The Court: Is he here in Court now? 

Mr. Philbin: No, your Honor. 

The Court: You should have all your witnesses in the 
Court -when the case is heard and ready for trial. 

Do you think we can or will adjourn this case and come 
back with other testimony to be given later? No. 


i 

1 
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Mr. Philbin: But this is entirely new evidence, the carry¬ 
ing back of his date, your Honor. 

The Court: No. It is in evidence and you may object to 
it as being such a bit of evidence that the Court should 
not consider. You have the testimonv here that 

177 some people were working on this so-called patent 
prior to or before February, 1931, have you not? 

Mr. Philbin: Oh, yes, your Honor. 

The Court: Well, then? 

Mr. Philbin: But those are not Kreuzer, and if your 
Honor should find that they did not have this particular 
invention, this independent regulation, then your Honor 
would have to decide which came first, Poulsen or Kreuzer. 

The Court: “The chicken or the egg”? 

Mr. Philbin: And this shifting and putting in of this 
February 1931 date, this German application, which was 
not in the Patent Office, seems to us to give us a right to 
rebut, respectfully, that new evidence. 

We did not expect— 

The Court (interposing) You have evidence now in the 
case tending to show that people under the Plaintiff were, 
or Plaintiff himself was, working on the alleged patent 
prior to February 1931. 

That is true, isn’t it? 

Mr. Philbin: Yes. 

The Court: This may offset that. So I will allow it in 
evidence for what it is worth. 

I am ruling all through the case that both sides may pht 
in all the evidence they want and then I will look into the 
matter of whether it is relevant or not relevant and whether 
it carries any weight by which to sustain priority or 
validity of the patent. There is no jury here, you see. 

Mr. Kolisch: We rest. Defendant rests. 
#••••••••• 

178 (Thereupon at 12:25 o’clock P. M. recess was had 
until 12:55 o’clock P. M. when the following 

occurred): 
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Mr. Philbin: May it please the Court: In view of the 
Defendant’s Exhibit No. 3 having been received in evi¬ 
dence, that Exhibit No. 3 being a translation of a German 
Poulsen application, filed in February 1931, which was not 
in evidence in the interference from which resulted this 
suit, and in view of the unexpected celerity with which this 
trial has been conducted, Plaintiff feels that it should have 
an opportunity to rebut here and to put in evidence, by 
Mr. Kreuzer, that rebuttal evidence. He did not testify in 
the interference, the reason being that there was no 
necessity for his testifying in that interference case, be* 
cause this present Defendant’s Exhibit No. 3 was not in 
evidence there, and we have here, or I have here, a copy of 
the original of a letter from Barton Kreuzer, dated No¬ 
vember 17, 1930, and some notes on noise reduction by 
Barton Kreuzer in November and December, 1930, which 
were the bases of his patent application and which, if he 
were called, he would testify that he made at that time, 
and which would then be effective to carry back his date^ 
not prior to the only Poulsen German application, we sav,; 
that was in the Patent Office, September 12, 1930, but would 
carry his date back to this new German application which; 

was not in the interference proceeding. i 

179 The Court: Whv did vou not have Mr. Kreuzer 
here to testify in your case in chief? 

He was one of your principal witnesses. , 

Mr. Philbin: Because, your Honor, there was no reason,; 
as we saw it, for his testifying in chief because his applica¬ 
tion was in evidence and his application showed that he 
had made his invention as of the date of filing his applica¬ 
tion. 

The Court: The Court’s ruling will still stand. 

At the close of the argument I will take up the question 
whether I 'wall allow Defendant’s Exhibit No. 3 to stay in 
evidence or not. 

Mr. Philbin: Plaintiff respectfully excepts. 

And, Plaintiff rests. 
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188 During the summation for Plaintiff, the Court said: 

«••••••••• 

Well, now, I think I will make the ruling now in regard 
to this Defendant’s Exhibit No. 3: 

I will not admit Defendant’s Exhibit No. 3 in evidence, 
since it was not introduced before the Patent Office. 

Mr. Kolisch: Will you suspend the ruling on that until 
I can point out that it was part of the Patent Office record, 
your Honor? 

The Court: I know. But you have not only that question 
there, but, also, the question of the plaintiff saying that 
the Court has heard this case quite rapidly and then that 
he would want the case continued in order to produce Mr. 
Kreuzer here, if I admit this Exhibit No. 3 of yours in 
evidence. 

189 Mr. Kolisch: May I suggest this— 

The Court (interposing) I do not think it is nec¬ 
essary for your defense. 

You have your claim filed back in September 1930? 

Mr. Kolisch: Exactly. 

The Court: Then why try to put in something here that 
will leave this court, maybe, in the position of having com¬ 
mitted error by admitting this application made in Ger¬ 
many while—this application of February, 1931, and then 
declining a continuance for the purpose of rebutting that. 

I think it is the safer way. 

The Court: So, with that eliminated, you see, then your 
objection, Mr. Philbin, is gone and your exception is gone. 


l 
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EXHIBITS. 

Pl a in t iff’s Exhibit No. 2 

Filed July 10, 1944 




i 


TRANSLATION OF GERMAN APPLICATION FOR 
PATENT FILED IN THE GERMAN PATENT OFFICE, 
ON SEPTEMBER 26, 1930, BY ARNOLD POULSEN 
AND AXEL CARL GEORG PETERSEN 

In the Matter of Application for Patent by Messrs. 
Arnold Poulsen, Electrical Engineer, 7 H^yrups Alle, Hel- 
lerup, and Axel Carl Georg Petersen, Electrical Engineer, 
183 N^rrebrogade, Copenhagen, Denmark, in respect to an 
invention entitled “Tone film and process for manufactur¬ 
ing or copying the same”. 

Declaration by Louise Sodemann, Sworn Translator & 
Interpreter appointed by the Danish Government. The 
above mentioned declarant doth hereby solemnly and sin¬ 
cerely declare as follows:— i 


(1) That I am familiar with the German and English 
languages. 


(2) That the exhibit marked “A” hereunto attached is 
a true and correct translation of the accompanying certi¬ 
fied copy of the German specification filed on the 26th of 
September 1930 at the German Patent Office, and of the 
official German certificate attached thereto, and that sucih 
translation has been made from a certified copy of the 
specification filed upon the application for German Patent 
aforesaid, which copy was certified on the 28th of June 193L 
And I make this solemn declaration conscientiously be¬ 
lieving the same to be true and correct. | 

i 

Copenhagen, the 18th of July 1934. 

Louise Sodemann 

i 

Sworn Translator & Interpreter. 


i 

j 


(Seal) 
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CERTIFICATE. 


“A” 


On the 26th September 1930, Messrs. Arnold Poulsen in 
Hellerup and Axel Carl Georg Petersen in Copenhagen 
have filed with the German Government’s Patent Office and 
application for Letters Patent for a 

“Tone film and process for manufacturing or copying 

the same”. 

The attached Documents are a correct and true repro¬ 
duction of the original papers on which this Patent Ap¬ 
plication was based. 


Berlin, the 28th June 1934. 

The Government’s Patent Office. 

(Seal) 

42 g P 817.30. 

I hereby certify that this is the exhibit marked “A”, 
which exhibit is referred to in the attached declaration made 
by me this day. 

Louise Sodemaxn 


Sworn Translator & Interpreter 
Copenhagen, the 18th of July 1934. 
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COPY (translated) 


PR. 26th September 193d. 

Poulsen and Petersen 

Patent Application of 26th Sept. 1930. 

i 

Arnold Poulsen, Electrical Engineer, 

7 H^yrups, Alle, Hellerup, 

and 

Axel Carl Georg Petersen, Electrical Engineer, 

183 N^rrebrogade, Copenhagen, Denmark. 

Tone film and process for manufacturing of copying 

the same. 

In tone films produced according to the so-called trans; 
versal or amplitude process, i.e. in films on which the 
sound record is forming a uniformly exposed band, the 
width of which varies in the transverse direction of the 
film, the part of the film that is lighted during the ex¬ 
posure, and after the copying appears as a clear transi 
parent region, will have a relatively considerable super-i 
ficial area. Consequently, the impurities and smaller 
scratches appearing almost unavoidably in the clear part 
of the film will manifest themselves, at the reproduction^ 
as a humming, cracking or the like—the so-called back^ 
ground noise. 

The zero-line of the amplitudes of the sound record is 
ordinarily situated at the centre of the film or the strip 
that is lighted at the sound reproduction. Therefore, as 
a rule, one half of the film or the strip is opaque and the 
other half transparent, no matter whether the amplitudes 
of the sound record be large or small. 

The background noise is therefore independent of the in-' 
tensity of the tones, and remains essentially uniform as 
far as its own intensity is concerned, i.e. the noise dis¬ 
turbs the reproduced tones to an extent increasing with 
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decreasing intensity of the tones. No perfect silence can 
therefore be attained during the period of reproduction, 
in which no sound record is present on the corresponding 
part of the constantly moving film. The invention has for 
its object to remove this drawback. 

According to the invention, the zero line of the ampli¬ 
tudes of the sound record is displaced transversely to the 
film, depending on the magnitude of the amplitudes, in such 
a manner that the transparent or clear part of the film 
used for tone reproduction presents, transversely to the 
film, a width decreasing with the amplitudes of the sound 
record. 

'The said displacement of the zero line is preferably, 
but not necessarily, effected during the tone recording, in 
such a manner that the part of the negative film that is 
lighted during the recording has an extent, transversely 
to the film, which decreases wfith the amplitudes of the 
tones. On a positive film produced by ordinary contact 
copying from such a negative film, the clear or transparent 
part of the same will then present a width, transversely 
to the film, which decreases with decreasing amplitudes 
of the sound record. 

The invention relates also to the production of a posi¬ 
tive film or, in given cases, a new negative film of the kind 
mentioned above from a negative film, on which the tones 
are recorded in the usual manner, viz. by conversion of 
the tones recorded on the original negative film into corre¬ 
sponding electric currents, by means of which the tones are 
again recorded on the new’ film wfith the zero line displaced 
in the manner mentioned above and further explained in 
the following. 

Similarly, the invention comprises also the case that the 
negative film exceptionally is used directly for reproduc¬ 
tion of sound, in which case the displacement of the zero 
line is effected in such a manner that the part of the nega¬ 
tive film that is lighted during the recording will acquire 
a width, transversely to the film, which increases with de¬ 
creasing amplitudes of the sound record. 
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The invention is also useful in the manufacture of posi¬ 
tive tone films, on which the sound record appears, in 
known manner, in relief, or on which the sound record is 
transferred in known manner from a so-called first copy, 
on which the sound record appears in relief, viz. by simple 
printing while using the last mentioned film as a printing 
body or matrix, and using a printing medium (ink) that 
is opaque for rays of a certain nature, for instance ultra¬ 
violet rays. The last mentioned process for transfer of 
a sound record to a positive film is, as known, preferably 
used in combined picture and sound films, in which the 
sound record is wholly or partly covered by the pictures, j 

The said displacement of the zero line may for instance 
be effected in that a part of the varying electric current, 
into which the tones are converted in known manner for 
the purpose of being recorded, after being rectified and, 
if required, smoothed, is caused to act on a relay serving 
to regulate a direct current, or a direct-current voltage, 
influencing the zero position of the recording device, in 
such a manner that the relay will alter the said zero posi¬ 
tion in accordance with the magnitudes of the tones ampli¬ 
tudes and, thereby, will cause the same to be displaced, 
from a certain initial position, to an extent increasing with 
the magnitude of the amplitudes. i 

In order to maintain the background noise as small as 
possible, the zero line of the amplitudes of the sound record ] 
is suitably, although not necessarily, located in such a j 
manner on the film that the said line, at the start, will be 
close to one edge of the film. During the recording, the j 
zero line is displaced towards the centre of the film, for 
instance proportional to the amplitudes of the sound record. 
The displacement may be equal to the magnitude of the 
amplitudes. In this case, all the foot points of the ampli¬ 
tudes of the negative film will be situated on one and the j 
same straight line close to one of the edges of the film. 
Of such a film only the relatively narrow part that is sit- i 
uated between the said edge and the sound record will be 
exposed during the recording. 
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In order to avoid entirely any possibility of the occur¬ 
rence of background noises, microphone noises and the 
like, during the periods of reproduction in which there 
ought to be perfect silence according to the phonogram, 
the zero line may be placed at the start on one of the edges 
of the film, or even at a point situated slightly outside 
thereof, in such a manner that sound oscillations with am¬ 
plitudes of the order of magnitude of the microphone noise 
will not be able to displace the zero line on the film so as 
to come inside of the edge of the same. Such tone or sound 
oscillations, for instance the microphone noise will there¬ 
fore not be included in the record. 

The drawing illustrates several constructions of the in¬ 
vention. 

Fig. 1 is a part of the tone film of known kind produced 
according to transversal process, 

Fig. 2 the corresponding part of a tone film produced 
according to the present process, 

Fig. 3 and 4 are modified construction of a film produced 
according to the present process, 

Figs. 5 to 7 are diagrammatic representations of various 
systems for displacement of the zero line of the ampli¬ 
tudes of the sound record during the recording. 

Fig. 1 is a part of a positive film produced by contact 
copying from a negative film, on which the tones are re¬ 
corded in known manner according to the amplitude proc¬ 
ess, in such a manner that the zero line a-b of the ampli¬ 
tudes of the sound record is situated at the centre of the 
film. The cross-hatched part of the positive film cor¬ 
responds to the unexposed part of the negative film. Fig. 1 
shows that the superficial areas of the unexposed and the 
exposed part of the negative film are mainly of the same 
size, and further are equivalent, no matter whether the 
amplitudes of the sound record be large or small. Conse¬ 
quently, in the reproduction of the tones, casual irregu¬ 
larities, scratches and impurities in the transparent region 
of the positive film corresponding to the exposed region 
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of the negative film will manifest themselves as disturb¬ 
ances in the sound reproduced. These disturbances will 
now be the more prominent the smaller the amplitudes of 
the sound record are and, consequently, the smaller the 
intensity of the tones reproduced is. ! 

In the positive film illustrated in Fig. 2 and produced 
according to the present process, the zero line of the ampli¬ 
tudes is no straight line but, on the contrary, the distance 
of the zero line from the edge of the film is varying iifi 
accordance with the tone amplitudes, in such a manner 
that the apex points of the amplitudes close to the edge of 
the film will be situated mainly or approximately on a 
straight line close to one of the edges of the film. The 
area of the positive film that is situated between the outline 
of the sound record and the other edge of the film is not 
transparent, while on the contrary the remaining and essen¬ 
tially smaller area of the film, viz. the film area situated 
between the first mentioned edge and the outline of the 
sound record is transparent, and corresponds to a similarly 
shaped narrow exposed area of a negative film, from which 
the film according to Fig. 2 has been produced by contact 
copying. 

The displacement of the zero line of the amplitude of 
the sound record transversely to the film is most suitably 
effected during the recording of the tones, on the negative 
film. If the recording device is adjusted in such a manner 
that the said zero line, while no sound oscillations are im 
fluencing the device, is situated close to the edge of the 
film, as in Fig. 2, the negative film will only be lighted on 
a narrow part of its width. When a sound oscillation is 
produced, or rather when the recording device is influence^ 
by an electric current varying in accordance with the sound 
oscillations, then the zero line will automatically be dis-[ 
placed, in the manner further explained in the following, 
towards the other edge of the film for a distance, which as 
appearing from Fig. 2 is equal, or approximately equal, to 
the amplitudes of the sound record. The displacement, 
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however, may also be smaller or larger than the said am¬ 
plitudes, most suitably but not necessarily, however, in such 
a manner that the zero line in no case can be displaced far¬ 
ther than to the centre line of the film. The foot points of 
the amplitudes of the sound record of the negative film cor¬ 
responding to the apex points of the sound record on the 
positive film will of course also be situated on a straight 
line, if the displacement of the zero line be equal, or ap¬ 
proximately equal, to the magnitude of the amplitudes, 
while, on the contrary, the apex points of the sound record 
on the negative film, and similarly the corresponding foot 
points of the amplitude of the sound record on the positive 
film, of course will not be situated on a straight line. 

As mentioned above, it will be suitable at the start to 
place the zero line close to the edge of the film. The frames 
of the invention, however, will not be transgressed by ad¬ 
justing the zero line in such a manner that the straight line 
c-d will not be situated close to the edge but more towards 
the centre of the negative film. In this case, the region of 
the film that is situated outside of the said line, and is not 
exposed during the recording, may either be used for pic¬ 
ture exposure, or it may be separated at the copying. 

Further it is possible, during the exposure, to adjust 
tiie recording device relatively to the negative film, in 
such a manner that the zero line of the amplitudes at the 
start, i.e. when the said device is current-less, will be 
situated at the centre of the film. "When the recording 
is commenced, the zero position of the recording device is 
altered automatically, in such a manner that the zero line 
is displaced towards one edge of the film. This displace¬ 
ment may be effected by a direct current influencing the 
recording device, which current is governed in such a man¬ 
ner, by the varying current into which the tone and sound 
oscillations are converted for the purpose of being recorded, 
that it will vary in accordance with the intensity of sound. 

As mentioned above, the zero line is suitably displaced 
at a rate proportional to the amplitudes of the sound record. 
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This displacement must of course not follow the sound 
oscillations themselves, but should follow the variations in 
the curve that can be traced through the apex points of 
the amplitudes of the sound record or, in other words, the 
displacement must be effected with a certain degree of 
inertia, wdiich can be produced in various manners further 
explained in the following. 

As mentioned above, the displacement of the zero line 
transversely to the film does not have to be equal to the 
magnitude of the amplitudes of the sound record. If a 
smaller or, as in Fig. 4, a larger displacement is selected^ 
so that the apex points of the amplitudes will not be situ¬ 
ated on a straight line, a considerable reduction of the 
transparent area and, thereby, a corresponding reduction 
• of the background noise may be attained. The essential 

condition is merely that the differences between the dis-j 
tances of the apex points of the various amplitudes of the 
positive film from the edge of the transparent side of the; 
film should be reduced. 

Fig. 5 illustrates a system for influencing the zero posi¬ 
tion of a tone-recording device. 

The current into which the tone or sound oscillations! 
are converted for the purpose of recording is in known 1 

i 

manner directed through an amplifier e and a transformer f; 
to the tone-recording device. A transformer k is inserted 
in the primary winding of the transformer f, and the 
secondary winding of the transformer k is inserted in the 
grid circuit of a vacuum tube 1 , in which the secondary 
current of the transformer k is rectified, after which the 
said current serves to influence an electrodynamic relay m. 
n is a capillary tube, which is influenced by the said relay ! 
m, in such a manner that the ohmic resistance of the ca-; 
pillary tube is altered in accordance wdth the said recti - 1 
fled current. The capillary tube and a battery o connected 
in series with the same are connected in parallel to the 
secondary winding of the transformer f. The battery o 
delivers thus a current passing through the capillary tube n 
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and the wire loop h of the mirror i of the recording de¬ 
vice g, which is constructed as an oscillograph. 

The mechanical inertia of the relay m is as a rule suf¬ 
ficient to smoothen out the pulsations of the rectified cur¬ 
rent, but these pulsations may also be suppressed in other 
manners, for instance by means of a filter. The current 
flowing through the capillary tube influences the swinging 
system of the oscillograph consisting of the mirror i and 
the above mentioned loop, in such a manner that the zero 
position of the same will be altered, and the alternating 
current passing through the transformer f to the wire loop 
sets thereby the said system into oscillations about a zero 
line, the position of which will at any time be dependent 
of the current passing over the battery o, the capillary 
tube n and the loop h. 

The adjustment of this device is effected in the folhyw- 
ing manner: 

An alternating current with constant amplitude is di¬ 
rected through the amplifier e, and after the disconnection 
of the transformer k the amplitude of the graphic repre¬ 
sentation of this alternating current recorded on the film 
is measured. After this the transformer f is disconnected, 
and the transformer k is inserted. The voltage of the 
battery o is then adjusted until the same amplitude is 
attained on the film as by the use of alternating current 
with constant amplitude through the transformer f. The 
transformer k is then again disconnected, and the oscillo¬ 
graph loop is turned mechanically, in such a manner that 
the zero line on the film will be situated at the desired 
place. The electric resistance of the oscillograph loop h 
is in practice so small, relatively to the resistance of the 
capillary tubes n, that the direct and alternating currents 
passing through the loop will be proportional to one an¬ 
other. 

Instead of an oscillograph with swinging mirror the 
recording may be effected by using any desired recording 
device, the neutral position of which can be modified by 
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the action of a direct current, for instance a glim-light 
oscillograph, in which the extent of the light is regulated 
by the alternating currents corresponding to the tones, apd 
further by a direct-current voltage, which is governed like 
the above mentioned direct current. j 

In the construction according to Fig. 6, the relay is 
replaced by a vacuum tube p, the anode circuit of w’hich is 
closed across the wire loop h of the oscillograph and com¬ 
prises two resistances q connected in series thereto aPd 
inserted one on either side of the wire loop. The wipe 
loop and the resistances q are bridged by a capacity r. 

This arrangement has for its object to avoid any influence 
on the swinging system of the oscillograph from currents 
with acoustic frequencies in the anode circuit. The grid 
circuit of the vacuum tube p contains an adjustable resist¬ 
ance s as well as a rectifier t of any desired kind. 

The anode current of the tube p displaces the zero lipe 
across the film. The adjustment of the system, in such a 
manner that the zero-line displacement corresponding to a 
certain magnitude of amplitude will be of a certain valuP, 
is effected in that the connection between the grid, the 
tube p and the resistance s can slide along the latter. 

The voltage of the battery o can be adjusted in such a 
maimer that the oscillograph loop is current-less when no 
influencing of the amplifier e is effected. j 

The resistances q may be inductive or olnnic resistances, 
and must be small relatively to the internal resistance of 
the tube p, in order that the variations of the anode cur¬ 
rent may be proportional to the variations of the voltage 
impressed on the grid of the tube p. 

The construction according to Fig. 7 differs from the con¬ 
struction according to Fig. 6 mainly in that the tone-record¬ 
ing device i, h is adjusted in such a manner that the zero 
line of the amplitudes of the sound record is coincident with 
the longitudinal centre line of the film concerned, when the 
recording device is current-less. The grid bias is adjusted 
in such a manner that, when no tones are existing, the anode 
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circuit of the said tube will assume such a value that the 
same, by influencing the recording device will displace the 
zero line of the amplitudes of the sound record to one edge 
of the film. The rectified current in the anode circuit of the 
tube 1 produces voltage variations in the resistance s, and 
reduces therefore the negative grid bias at a rate increasing 
with the intensitv of the current itself. If the resulting 
grid bias assumes a value for which the anode current of 
the tube p is equal to zero, and the zero line consequently 
is displaced towards the centre of the film, then a further 
increase in the said voltage variations, i.e. a still more 
powerful impulse through the transformer k will not assist 
in the further displacement of the zero line. Hereby the 
result is attained that during the recording the zero line can¬ 
not be displaced any farther than to the centre of the film. 
The maximum torsional stress in the swinging system of 
the recording device is hereby reduced. 

It appears from what is mentioned above that in the de¬ 
vice according to Fig. 7 the displacement of the zero line 
from the initial position of the same at the centre of the 
film will decrease with increasing intensity of sound. 

In the above, the assumption has been that the tone-re¬ 
cording device is an oscillograph, but the frames of the in¬ 
vention will not be transgressed by using the same in 
connection with any other tone-recording device that is 
suitable for the recording of tone and sound oscillations 
according to the amplitude process. 

Patent Claims: 

1) Film with sound record according to the amplitude 
process, characterized in that the distance of the zero line 
of the amplitudes of the sound record from the edge of the 
film that is situated on the transparent side of the same is 
increasing wdth the magnitude of the amplitudes of the 
sound record. 

2) Film according to claim 1, characterized by the fea¬ 
ture that the distance of the zero line of the amplitudes 
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of the sound record from the edge of the film that is situated 
on the transparent side of the same is varied in such a mani 
ner, depending on the magnitude of the amplitudes of the 
sound record, that the apex points of the amplitudes will 
be situated on, or approximately on, a straight line parallel 
to the edge of the film. j 

3) Process for recording of tone and sound oscillations* 
according to the amplitude process, in a negative film serv¬ 
ing to produce a positive film according to claim 1, 
characterized in that the zero line of the amplitudes of the 
sound record, during the recording, is displaced transt 
verselv to the film from a certain position in such a manner, 
depending on the magnitude of the amplitudes, that the ex¬ 
tent of the exposed part of the film, in the transverse direc¬ 
tion of the same, will decrease when the amplitudes of the 
sound record are decreasing. 

4) Process according to claim 3, characterized in that the 
zero line of the amplitudes of the sound record during the 
recording is displaced, transversely to the film from a cer¬ 
tain initial position, to an extent increasing when the am¬ 
plitudes are increasing. 

5) Process according to claim 3, characterized in that the 
zero line of the amplitudes of the sound record during the 
recording is displaced, transversely to the film from ah 
initial position, to an extent increasing when the amplitudes 
are decreasing. 

6) Process according to claim 3, characterized in that tile 
zero line of the amplitudes of the sound record during the 
recording is displaced in such a manner, dependng on tile 
magnitude of the amplitudes, that all the foot points of the 
amplitudes of the negative sound record will be situated On 
one and the same, or approximately on one and the same, 
straight line parallel to the direction of motion of the film. 

7) Process according to claim 3, characterized in that 
the zero line of the amplitudes of the sound record at the 
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start is placed close to one of the edges of the film and then, 
during the recording, is displaced towards the centre of 
the film in proportion to the amplitudes of the sound record. 

8) Process according to claim 3, characterized by the 
feature that the displacement of the zero line is effected 
in that a part of the varying electric current, into which 
the tone or sound oscillations are converted for the purpose 
of being recorded, is caused to act on the zero position of 
the recording device used for recording the tones. 

9) Process according to claims 3 and 8, characterized 
in that a part of the varying current, into which the tone 
or sound oscillations are converted for the purpose of be¬ 
ing recorded, after being rectified and smoothed, is caused 
to actuate a relay, which thereby in any desired manner in¬ 
fluences the current in a controlling circuit passing across 
the tone-recording device, in such a manner that the zero 
position, about which the recording system is oscillating, 
is displaced from a certain position at a rate increasing with 
the magnitude of the amplitudes of the first mentioned cur¬ 
rent. 

10) Process according to claim 9, characterized by an 
electromagnetic or elect roly namic relay, which influences a 
resistance in the controlling circuit of the recording device 
and, by altering this resistance, altars the zero position in 
accordance with the intensity of sound. 

11) Process according to claim 9, characterized by the 
feature that a part of the current, into which the tone or 
sound oscillations are converted for the purpose of being 
recorded, is utilized for controlling the grid of a vacuum 
tube (p), in such a manner that the anode current of this 
tube will vary in accordance with the variations in the 
amplitudes of the sound record, while the anode current 
of the vacuum tube is caused to actuate a sound-recording 
member (source of light with varying intensity or mechani¬ 
cally swinging system), in such a manner that the neutral 
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position thereof will vary, from a definite initial position, 
in accordance with the sound oscillations. 

12) Process according to claims 5 and 11, characterized 
by the feature that the sound-recording member at the start 
is adjusted in such a manner, relatively to the film, that 
the zero line of the amplitudes of the sound record is^ 
situated at the centre of the film when the recording device 
is current-less, while during the recording the swinging 
system of the recording device is charged with a direct cur-: 
rent, which alters the position of the zero position and 
moves the same towards the edge of the film, and which is! 
automatically varied, depending on the varying current into 
which the tone or sound oscillations are converted for the 
purpose of being recorded, in such a manner that the said 
direct current will decrease when the last mentioned cur-: 

i 

rent is increasing. 

13) Device for recording of tone or sound oscillations 
on a light-sensitive film in the manner characterized ip 
claim 11, by the use of an oscillograph, the swinging sys¬ 
tem of which is influenced by a current varying in accord¬ 
ance with the sound oscillations, and records the tone or 
sound oscillations on the film, characterized in that the 
oscillograph loop is passed by the said current or by a cui-j 
rent proportional thereto, and further is inserted in the 
anode circuit of a vacuum tube, the grid circuit of which is; 
controlled by the varying current into which the tone or 
sound oscillations are converted for the purpose of being 
recorded, in such a manner that the anode circuit of the 
vacuum tube will vary in proportion to the amplitudes of 
the last mentioned current and, thereby, will turn the zero 
position of the swinging system of the oscillograph, from a 
certain initial position, through an angle increasing with 
increasing variations in the amplitude. 

! 

14) Device according to claim 13, characterized in that 
the grid circuit of the vacuum tube contains an adjustable 
resistance, by means of which the action, on the grid, of the 
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current varying in accordance with the tone or sound oscil¬ 
lations and, thereby, the magnitude of the variations in the 
anode current of the vacuum tube caused thereby, and 
finally also the corresponding angular motions of the zero 
position of the swinging system of the oscillograph can be 
varied in a manner known per se. 

15) Device according to claims 13 and 14, characterized 
in that the oscillograph loop is connected in series with one 
or two inductive or ohmic resistances provided on either 
side of the oscillograph loop, the said resistances and the 
oscillograph loop being bridged with a condenser, in order 
to prevent any currents with acoustic frequencies in the 
anode circuit from influencing the zero position of the 
oscillograph loop. 
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Tills Invention relates to sound recording ap¬ 
paratus and a method at operation therefor, more 
particularly It relates to photophonographlc sound 
recording apparatus and to an nmpitfw con- 
9 stmctlon for use in conjunction therewith or in 
conjunction with other sound recording appara¬ 
tus. 

When photophonographlc records are repro¬ 
duced there Is a tendency for considerable ground 
M noise to be produced by the portions of least 
density In such record, and it has been proposed 
to eliminate such ground noise by masting off the 
portion of the sound tract not occupied by a vari¬ 
able area record or by producing additional ex- 
15 posure in such portions of the variable density 
record. 

m the variable area system, the masting is ac¬ 
complished by a movable mast magnetically con¬ 
trolled which screens off the unused portion of 
20 the sound tract or of the alifcwhlch Is Imaged 
upon the sound tract or Is otherwise so located 
as to per fo rm the same function, while in the va¬ 
riable density type of recording the desired re¬ 
sult Is accomplished by changing the amplitude 
25 of A direct cur re n t or potential applied to the 
light valve, glow lamp or other density determin¬ 
ing means. 

The position of the shutter or the quantity of 
bias applied or. if such a sy s t e m Is used In record- 
30 lng where the mean path of the record is shifted 
laterally a;- the volume changes, then the axis of 
such path, must In e ach case be caused to more 
or less accurately follow the envelope of the sound 
record curve. At the same time. It is necessary 
33 that such control shall not follow the individual 
sound frequencies nor must it have such, a period 
of resonance that it can become resonant to any 
frequency within the range recorded. It Is fur¬ 
ther necessary that if the amplitude of the sound 
40 Increases suddenly, the control member shall fol¬ 
low so promptly as to avoid noticeable distortion 
or even precede such increase In order to 
avoid cutting off the peaks of the waves, or in the 
case of a spiral record, cutting over Into adjacent 
45 soundtrack. Likewise, if the volume of sound de- 
' creases, the control member must follow within 
such a short time that the ground noise during 
the Interval Is not noticeable. 

One object of the present Invention Is to pro- 
50 dnoe an amplification system and method which 
will operate the control member In accordance 
with the above r eq uir e m ents. 

Another object of the Invention is to provide 
an amplifier which win provide a voltage or cur- 
55 rent at all times pr o po r tional to the envelope of 


the sound record wave Independent of the Indi¬ 
vidual frequencies. 

Another object of this invention is to provide 
such an amplifier wherein the control member win 
be promptly actuated on a sudden increase In 5 
sound. i 

Another object of the Invention. Is to provide 
such an amplifier wherein the transmission of 
the sound Impulse to the recording member la 
delayed until after the control member has had 10 
time to function when the sound increases. 

Another object of the Invention Is to provide 
an amplifier wherein the control member is pre¬ 
vented from functioning on a sudden decrease In 
sound until after such decrease Is applied to the 15 
recording member. 

Another object of this Invention Is to produce 
such an amplifying system wherein the control 
member will be precluded from operating at any 
reproducible frequency. 20 

Another object of this invention Is to provide an 
amplifier wherein a dir e c t current or voltage is 
provided which is p rop o rtional to the fluctuating 
potential applied to the Input of the amplifier. 

Another object at the invention 1s to provide 25 
such an amplifier wherein a sudden Increase In 
the Input of fluctuating current will be promptly 
followed by a change in the direct c ur re nt or po¬ 
tential of the ou tput but wherein a sudden de¬ 
crease in the fluctuating Input win be followed at 30 
a longer period by a corresponding change In the 
D. C. output. I 

Figure 1 Is a schematic diagram of the type of 
circuit used to control the rate of operation of the 
amplifier. 35 

Figure 2 Is a schematic diagram of one type of 
amplifier including such circuit. 

Figure 3 is a diagrammatic illustration of the 
relation of the amplifier of Fig. 2 to the other 
elements at the circuit and recording apparatus. 40 
Figure 4 is a diagrammatic Illustration at a 
different relation of the apparatus. 

• Figure 5 is a schematic diagram of an intercon¬ 
nection between the ampiww of Fig. 2 and the" 
main amplifier of a record in g apparatus as 45 
shown in Fig. 4. 

It will be apparent that applicant's «npHfw 
is intended for use in conjunction with sound- 
recording apparatus of any of the usual electro¬ 
photographic or electro-mechanical varieties 60 
which include a microphone, a series of thermi¬ 
onic amplifiers, and an electrically-operated re¬ 
corder, and inasmuch as such and re¬ 

corders are well known in the art they are not 
herein specifically described. 65 
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In order to fully understand the operation of 
the device, the circuit of Pig. 1 must first be con¬ 
sidered. If an alternating current is supplied to 
the left-hand end of this circuit, either through a 
r* transformer as shown or by a direct or a capaci- 
tative coupling, it will be rendered uni-directional 
by the rectifier I. This uni-directional current 
will flow through the resistance 9. which may be 
either fixed or variable or may be considered as 
10 representing the resistance of the rectifier in 
the direction of current flow if a rectifier is chosen 
having an appropriate value, and will charge the 
condenser 3, around which is shunted the resist¬ 
ance 2. The grid of the tube 6 will not draw any 
13 appreciable current, and that portion of the cir¬ 
cuit will therefore not affect the potential built 
up across the condenser 3, which potential, when 
in a steady state, is determined by the values of 
the A. C. input, the resistances 2 and 9, and the 
20 capacity 3. 

If there is any increase in the A. C. supplied, 
an increased uni-directional current will flow 
through the rectifier I and the resistance 9. and 
there will be a correspondingly increased poten- 
25 tial drop across the condenser 3 which will in turn 
affect the grid of the tube S. It should be noted 
that the rate of increase for a given increase of 
input is determined by three factors.—the values 
of the resistors 9 and 2 and the value of the 
30 capacity 3. 

On the other hand, if there is any decrease in 
the A. C. supplied, a decreased uni-directional 
current will flow through the rectifier I. In this 
case, however, none of this current can flow into 
35 the condenser 3 which is already charged to a 
higher potential and it is therefore dissipated in 
the resistance 2. At the same time the condenser 
3 discharges its excess potential through the re¬ 
sistance 2 until the circuit again reaches equilib- 
40 rium. The inverse resistance of the rectifier I 
must be high relative to the resistances 9 and 2 
or it would not function as a rectifier in this cir¬ 
cuit. Therefore no appreciable quantity of the 
discharge current of the condenser 3 flows 
45 through the rectifier, whence the resistance 9 
does not affect the rate of discharge of the con¬ 
denser. It will thus be apparent that the rate of 
decrease of potential across the condenser 3 for 
a given decrease in A. C. input is determined by 
50 only two factors,—the values of the resistance 2 
and the capacity 3. 

The thermionic valve 6 is provided with any 
usual means for heating the cathode and is pro¬ 
vided with the usual source of plate potential as 
55 indicated at 7, the output being indicated at 8. 
Grid bias is provided by any appropriate source 
of potential in series.—or, if desired, in shunt al¬ 
though this would slightly complicate the calcu¬ 
lations,—with the uni-directional input circuit 
60 above described. In the present instance a bat¬ 
tery 5 is shown, around which is shunted the 
potentiometer 4, one end of which is connected to 
the input circuit. It will be obvious that the 
input circuit and the potentiometer may be con- 
65 nected with opposite polarity so as to produce a 
reversal of the effect upon the output. 

It will be apparent from the above that I have 
provided a circuit having an A. C. Input and a 
D. C. output wherein the rate of change of output 
To upon a given increase of input ran be varied inde¬ 
pendently of the rate of change of output upon a 
corresponding decrease of input, and that these 
rates may be so different that the circuit resp o nds 
sufficiently promptly to such changes and at the 
75 same time is mhAmtinny aperiodic. 


The resistances 2, 4, and 9 and the capacity 3 
are all shown as variable, but it will be obvious 
that any or all of these may be fixed if so desired. 

I find it most convenient to determine the value 
of the resistance 9 by choosing an appropriate 5 
rectifier and to then choose an appropriate size 
of fixed condenser for 3 to determine the limits of 
the above values, and to make the resistance 2 
variable so as to adjust the relative values within 
those limits to best suit the particular recording in 
equipment available, but this procedure may be 
varied to suit the most conveniently. available 
apparatus. 

It will be apparent that the resistance 2 in con¬ 
junction with the capacity 3 constitutes a filter 15 
circuit, and that the used portion of the potenti¬ 
ometer 4 also assists in filtering out from the tube 
6 the audio frequencies applied to the rectifier I. 
There is therefore little or no audio frequency 
pulsation in the output of this circuit if the values 20 
of the various resistance and capacities are chosen 
with proper consideration of this factor. With 
recording apparatus now in use. any appropriate 
times of response will provide adequate filtering. 

Figure 2 shows a more practical application of 25 
the circuit of Fig. 1. Input, preferably taken di¬ 
rectly from the circuit leading to the recorder, 
is applied to the winding 11 of the transformer 
II—(0—12. Across the secondary 12 is bridged 
the potentiometer 13 in order that appropriate 3» 
amplitudes of potential variation for application 
to the grid IB may be selected by movement of 
the contact 14. The grid 16 is provided with an 
appropriate bias by the battery, or equivalent. 19. 
and the tube 15 is further provided with an ap- 35 
propriate means, such as the battery 20. for heat¬ 
ing its cathode and with the usual plate supply 
as indicated at 22. through which the plate 17 Is 
connected through the impedance 21. as in the 
usual impedance coupling. Condenser 23 per- 40 
mlts the A. C. component from the plate 17 to 
flow through the primary 25 of the transformer 
25—24—2B, whence it is applied to the grid 29 of 
the tube 28 across which is bridged the resist¬ 
ance 27 and to which is applied the proper grid 45 
bias by the means 33; the tube being provided 
with a battery 32 to heat the cathode and with a 
battery 35 to supply potential to the plate 30. 

The A. C. component of this tube is. In turn, 
applied through the condenser 36 and the trans- 50 
former 38—37—39 to the remainder of the circuit 
which corresponds to the circuit already de¬ 
scribed in detail under Fig. 1. The secondary 30. 
of course, corresponds to the input and the re¬ 
sistor serves to render this substantially a peri- 55 
odic. A thermionic rectifier is provided, compris¬ 
ing a cathode heated by a battery 44 and pro¬ 
vided with plate current by a battery SI which . 
also serves to provide the grid bias for the tube 
50. The resistance and condenser 41 and 47 cor- 00 
respond to the elements 2 and 3 and the resist¬ 
ance and battery 57 and 53 correspond to the 
elements 4 and 5. The tube SI corresponds to the 
tube I, the plate current being supplied by the 
battery 55, the cathode boating current being 05 
supplied by the battery SS and the output being 
taken off across the terminals 54. This circuit 
is one which is capable of commercial use, the 
values thereof being as follows: resistance of 
galvanometer line, two ohms; Input Impedance. 70 
more than 500 ohms; second stage, stepped down 
by transformer z — 10382; final stage, two ax 
171—A’s in parallel. 

Use Is made of the grid voltage vs. plate cur- - 
rent characteristic of these tubes to provide a 76 
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type of operation of the shutter that precludes 
the possibility of any distortion occurring due to 
the cutting off of "peaks” in the recorded sound. 

External supply voltages necessary for opera- 
5 tlon are 6 volts and 90 volts. A UX 280 tube 
with the plates connected In parallel is used as 
the rectifier. 

Figure 3 shows the manner in which this am¬ 
plifier is applied to a sound-recording appara- 
10 tus, SO representing the amplifier before de¬ 
scribed. The D. C. output of this amplifier is 
applied to the shutter 61 through the magnetic 
control member 62. or in any equivalent man¬ 
ner as hereinbefore described, and this serves 
13 to control the operation thereof as already set 
forth. The lines 64 and 65 represent the lines 
to the recorder. A delay circuit, as indicated at 
S3, may be Interposed between the main ampli¬ 
fier and the recorder in order to give the D. C. 
20 amplifier time to operate, the constants of the 
D. C. amplifier being adjusted accordingly as to 
rate of Increase and decrease. This delay cir¬ 
cuit may be made In any known fashion, either 
electrical or mechanical. For example, it may 
25 consist of a reproducer and a microphone sepa¬ 
rated by a mechanical sound-conductor such as a 
spring or an air column, adjustable to the re¬ 
quired time Interval; or It may consist of one of 
the known electrical circuits for such purpose. 
30 such circuit, with appropriate determination of 
the constants of the control circuits, will pro¬ 
vide theoretically perfect control of the output. 

Such theoretically perfect control, is. how¬ 
ever. not commercially feasible, and I have ac- 
33 cordingly devised circuits which are commer¬ 
cially feasible and at the same time provide a 
sufficiently close approximation thereto. For ex¬ 
ample, ih Fig. 4 the main amplifier 66 is pro¬ 
vided with an automatic volume control de- 
40 scribed more In detail hereinafter, and an out¬ 
put corresponding to the input is taken off 
through the leads 69 and 70 and applied to the 
amplifier 69 which controls the shutter 61 
through the magnetic control 62. This amplifier 
gg jg connected back to the amplifier 66 so as to 
control the output thereof in such a manner as 
to preclude the output from causing the gal¬ 
vanometer 67 "overshooting” the sound-track as 
defined by the shutter. 

30 The specific manner of connection is better 
shown In Fig. 5. In this figure tube 56 corre¬ 
sponds to the tube 50 of Fig. 2, the Input, power 
supply, and output thereof being the same. The 
screen grid tube 61 is connected to an appropriate 
33 point in the circuit of the amplifier feeding the 
galvanometer, and the output of this portion of 
the amplifier, as Indicated at 54', proceeds to the 
galvanometer. The essential feature of this form 
of t-h«» Invention lies In the tube 62 and the man- 
00 ner in which it is connected to the D. C. amplifier. 
It win be apparent from an inspection of Fig. 5 
that any change In the output of the D. C. por¬ 
tion of the amplifier produces, during such 
change, an output from the transformer 63 whose 
33 direction *nH amplitude depend upon the change 
applied to the primary of said transformer. It 
wfll necessarily follow that if a sudden change 
occ u r s in the applied sound, or in other words to 
input, any change in the recorded sound will 
70 necessarily be delayed until the shutter or equiv¬ 
alent member has had an opportunity to func¬ 
tion through the D. C. amplifier already de¬ 
scribed, thns pr ev en ting distortion of the par¬ 
ticular variety caused by "ove rsho oti ng " the ef- 
75 f active portion of the sound track. 


A form of the invention which is particularly 
desirable as well as practicable can be accom¬ 
plished by the inclusion of a delay circuit In the 
circuit of Fig. 4, as indicated at 63'. In this case 
the delay need not be nearly as great as when 5 
the delay circuit is alone depended on to prevent 
overshooting when there is an increase of input, 
with a corresponding decrease in cost, while the 
circuit may be adjusted to provide, an appropri¬ 
ate decrease as indicated above, all the details of 10 
the circuit having been hereinbefore disclosed. 

It will be obvious to those skilled in the art 
how to best weigh the factors above given accord¬ 
ing to the particular recording or other equlval- * 
ent, apparatus involved and the attendant dr- 13 
cumstances as set forth above, wherefore I claim: 

1. Sound recording apparatus comprising an 

amplifier circuit and a ground-noise eliminating 
circuit, and a delay circuit between the amplifier 
circuit and the sound recorder. 20 

2. An amplifier having an A. C. Input and a 
D. C. output. Including means for determining 
the rate of change of D. C. output on a decrease 
in the A. C. input and additional means for de¬ 
termining the rate of change of D. C. output on 25 
an increase in A. C. input. 

3. An electrical circuit comprising a source of 
alternating current, a rectifier and a resistance in 
series therewith, an output circuit of relatively 
high resistance and a resistance and a capad- 30 
tance in parallel connected across the circuit 
between the first resistance and the output circuit. 

4. Sound- recording apparatus comprising a 
ground-noise eliminating circuit and an auto- 
matic volume control circuit controlled thereby. 35 
said ground-noise eliminating circuit comprising 
an amplifier having m A.C. input and a D. C. 
output, induding means for determining the rate 

of change of D. C. output mi a decrease in the 
A. C. input and additional means for determining w 
the rate of change of D. C. output on an Increase 
in AC. input. 

5. Sound recording apparatus cocainising a 
ground-noise eliminating circuit and an auto- 4S 
matic volume control circuit controlled thereby, 
said ground noise eliminating circuit induding 
an electrical circuit comprising a source of alter¬ 
nating current, a rectifier and a resistance in 
series therewith, an output circuit of relatively 50 
high resistance, and a resistance and a capaci¬ 
tance in parallel connected across the circuit 
between the first resistance and the output cir¬ 
cuit. 

6. Sound recording apparatus comprising an 33 
am plifier circuit and a ground noise eliminating 
circuit, said ground noise eliminating circuit com¬ 
prising an electrical circuit having an a mplifi e r 
having an AC. input and a D. C. output and 
whitting means for determining the rate of 60 
change of D. C. output on a decrease In the A. C. 
input nnf i additional mean* far determining the 
rate of change of D. C. output on an Increase In 

A. C. input. 

7. Sound recording apparatus incl uding an am- w 
plifier circuit and a ground noise eliminating 
circuit comprising an electrical circuit compris¬ 
ing a source of alternating curr e n t, a rectifier and 

a resistance In series therewith, an output circuit -q 
of relatively high resistance, and a resistance and 
a ca p wcititnee in parallel connected across the 
circuit between the first resistance and the output 

circuit. _ 

BARTON KREUZER. 79 
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Filed Jul 10 1944 Charles E. Stewart, Clerk 

APPLICATION FOR PATENT, SERIAL No. 563,447, 
AS FILED IN THE UNITED STATES PATENT 
OFFICE, ON SEPTEMBER 17, 1931, BY ARNOLl|) 
POULSEN AND AXEL CARL GEORG PETERSEN 

Application for L T . S. Letters Patent j 

Sep 17 31 563447 j 

PETITION. j 

To the Commissioner of Patents: " j 

Your petitioners (1) civil engineers Arnold Poulsen and 
Axel Carl Georg Petersen, subjects of the King of Den¬ 
mark, residing at resp. Hoyrups Alle 7, Hellerup, and 
N^rrebrogade 183, Copenhagen, and whose post-office ad^ 
dress resp. Hoyrups Alle 7, Hellerup, and N^rrebrogade 
183, Copenhagen, Denmark pray that Letters Patent may 
be granted to them as joint inventors for the improvement 
in reproduction film for reproduction of sound and process 
for recording the sound set forth in the annexed Specifica¬ 
tion. i 

And they hereby appoint Emil Bonnelycke, of McGill 
Building, Washington, D. C., Register No. 6847, their At- i 
torney with full power of substitution and revocation, to 
prosecute this application, to make alterations and amend¬ 
ments therein, to sign their names to the drawings, to re¬ 
ceive the Letters Patent, and to transact all business i 
in the United States Patent Office connected therewith. 

Signed at Copenhagen, Denmark, this 4th day of Sep¬ 
tember 1931. j 

(Sign here j 

First name in Full) Arnold Poulsen 

Axel Carl Georg Petersen 
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(1) In case of assignment of the invention, 
application and oath must be made by 
actual inventor, even if patent issue 
to assignee. 


SPECIFICATION. 

To all Whom it May Concern: 

Be It Known That we civil engineers Arnold Poulsen 
and Axel Carl Georg Petersen, subjects of the King of 
Denmark, residing at resp. Hdyrups Alle 7, Hellerup, and 
Xjzfrrebrogade 183, Copenhagen, Denmark, have invented 
certain new and useful improvements in reproduction film 
for reproduction of sound and process for recording the 
sound of which the following is a specification: 

It is well known that the reproduction of sound recorded 
on photographic films is accompanied by blustering, crack¬ 
ing or the like, the so-called background noise, which 
especially manifests itself, when the amplitudes of the 
sound are small, and during the sound pauses. This noise 
is of varying origin, and may for instance be due to re¬ 
cording microphones—the so-called microphonic noise— 
and irregularities in the function of the amplifiers used in 
the recording and reproducing process, or to the light- 
sensitive cell used in the sound reproduction, and finally to 
irregularities, scratches and the like in the layer of emul- 
ion on the sound film. 

It has previously been proposed to abate this background 
noise in films recorded according to the transversal method 
in that the transparent part of the sound film situated out¬ 
side the envelop of the sound record is blackened by means 
of some opaque pigment. This blackening must be done by 
hand, and is therefore very troublesome and must be made 
with great care. 

It has also been proposed to suppress background noise 
automatically, namely by recording the sound in such a 
manner that small amplitudes are amplified to a higher 


extent than great amplitudes, all for the purpose of being 
able to perform the reproduction with correspondingly less 
amplification of small amplitudes, whereby the noise orig¬ 
inating from the light-sensitive cell and amplifier of th6 
reproducing system and from irregularities in the emulsion 
layer of the reproduction film will be amplified less than 
what has heretofore been the case. During the reproduc¬ 
tion the distortion of sound amplitudes caused by varying 
amplification will be compensated by the circumstance that 
the light-sensitive cell employed will be lighted more inten¬ 
sively, the smaller the amplitudes in the sound record arq, 
whereby the current variations corresponding to sounds 
with small amplitudes in the circuit of the light-sensitive 
cell will be relatively large. The current in the circuit of 
the light-sensitive cell governs the degree of amplification 
of the amplifier of the reproducing system, in such a man^ 
ner that the sound will be less amplified, the greater the 
said current variations are, i.e. the smaller the sound amp 
plitudes are. 

The powerful lighting of the light-sensitive cell during 
the reproduction of faint sounds requires the transparency 
of the reproduction film to be greater and, consequently, 
the blackening thereof to be less, the smaller the souna 
amplitudes are. This circumstance favors highly the oc¬ 
currence of background noise due to the light-sensitive 
cell and irregularities in the emulsion of the sound filni, 
as this noise increases with the transparency of the field 
of sound record on the film and, therefore, will be more 
prominent the fainter the sounds to be produced are. 

The heretofore known processes do not solve the prob¬ 
lem in satisfactory manner, because the extent of the blackr 
ened sound-record field on the sound film either decreases, 
when the sound amplitudes decrease, or else is constant. 
In either case the noise manifests itself relatively more at 
the reproduction of faint sounds than at the reproduction 
of louder sounds. The last mentioned known process is 
subject to the further drawback that the attained reduc- 
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tion of the background noise is only apparent, because 
although a noise originating from irregularities in the 
emulsion layer of the reproduction film are reduced in con¬ 
sequence of the reduced amplification, the noise will at the 
same time be increased in consequence of the greater trans¬ 
parency of the reproduction film, so that the latter in fact 
will be essentially more prominent as a source of noise than 
heretofore. Then the last mentioned known process cannot 
be used for elimination of noise originating from the re¬ 
cording apparatus, for instance microphone noise, as the 
greater amplification of such a noise during the recording 
entirely compensates the effect of the smaller amplification 
during the reproduction. 

The present invention has for its object to secure, as far 
as possible, a noiseless reproduction of sound, and this 
object is attained, according to the invention, in that the 
sound film is constructed in such a manner that the blacken¬ 
ing of the part of the film covered by the sound record is 
greater the smaller the sound amplitudes are. 

When the sound is recorded according to the transversal 
method the recording is effected in such a manner that the 
width of the field of the negative film that is exposed dur¬ 
ing the recording will be less, the smaller the amplitudes 
of the sound are. Thereby the advantage is attained that 
on the positive film—the reproduction film—which is pro¬ 
duced from the negative film, as a rule by contact copying, 
the blackened field of the film limited by the sound record 
will be of a width that is greater, the smaller the sound 
amplitudes are. This recording is effected, in the manner 
further described below, by automatic displacement of the 
zero-line of the sound amplitudes transversely to the film 
during the recording process. 

In the above, the assumption has been made that the 
sound was recorded on a film, from which the reproducing 
film was made by contact copying. This, however, is no 
necessary assumption for the invention, for in exceptional 
cases the very film on which the sound is recorded may be 
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used as a reproducing film, in which case the sound is re¬ 
corded directly, in such a manner that the blackening of the 
sound-record field will be greater, the smaller the sound 
amplitudes are, i.e. by the recording the exposed field of 
the recording film must increase with decreasing amplitude. 

The displacement of the zero-line required according to 
the invention does not necessarily have to be performed 
during the sound recording itself. The said displacement 
ment may in fact also be effected by use of an ordinary 
negative or positive sound film, on which the sound has been 
recorded in usual manner, provided that a new positive 
or negative film be produced from such a film by conver¬ 
sion of the sound recorded on the original negative film 
into corresponding electric currents, by means of which the 
sound is recorded on the new film with displacement of the 
zero-line of the amplitudes. 

The above mentioned displacement of the zero-line is 
effected in known manner in that a portion of the varying 
electric current, into which the sound is converted for the 
purpose of being recorded, is rectified and is caused to act 
on the zero position of the sound recording member, i.e. 
the position about which the said member oscillates during 
the recording. 

In order to reduce to a minimum the background noise 
in recording it will be suitable to fix the zero-line for the 
amplitudes of the sound record in such a manner that at 
the start the said line will be close to one edge of the film, 
maybe outside of the same, and during the recording will 
be displaced towards the centre of the film. This displace¬ 
ment may be equal to the magnitude of the amplitudes, pro¬ 
vided that the zero-line is situated at the edge of the film. 
In this case the top points of the amplitudes will all be 
situated on a straight line close to one edge of the film, viz. 
on a straight line coinciding with the original position of 
the zero-line. If the zero-line is fixed at the start in such 
a manner that it comes outside of the edge of the film, which 
will be especially suitable if it is desired to avoid any possi- 
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bility of background noise or the like in the periods during 
the reproduction, where according to the phonogram there 
ought to be silence, then the displacement of the zero-line 
towards the centre of the film during the recording ought 
to increase at a higher rate than the amplitudes, in order 
that sounds, as soon as their amplitude exceeds a pre¬ 
viously fixed minimum value, may be recorded on the film, 
in that the zero-line is brought so far inside of the film edge 
that the top points of the amplitudes during the recording 
will come inside of the film edge. 

Sounds, the amplitudes of which are less than the said 
mean value, on the contrary, will not be able to bring 
the zero-line inside of the film edge, and will therefore not 
be registered. The magnitude of this minimum value can 
be adjusted in advance, in such a manner that it will cor¬ 
respond to the amplitudes of the sounds not desired to be 
registered. 

In order to avoid that the variations in transparency of 
the film produced according to the invention may cause the 
occurrence of cracking sounds in the reproduction, viz. in 
case of the said variations beginning or ending too 
abruptly, and in order to prevent that the total blackening 
of the entire sound record field desired in the sound pauses 
may occur too early, for instance during recording where 
the zero-line at the start is situated outside of the film 
edge, so that slowly dying tones are suddenly cut off or 
cease too late, for which reason the beginning of tones that 
ought to be recorded will not be recorded it will be suitable 
according to the invention to govern the sound-recording 
member (the light or the light projecting system) in such 
a manner that the said displacement of the zero-line at in¬ 
creasing sound amplitudes will be effected just as quickly 
as or quicker than the latter increase and, vice versa, at 
decreasing sound amplitudes will be effected more slowly 
than the amplitudes decrease. The said displacements will 
consequently be effected at the same or higher speed than 
the variation in the sound intensity, when the latter is in- 
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creasing, and more slowly than the variations in the sound 
intensity, when the latter is decreasing. 

It will be seen directly that the result is hereby attained 
that a sound produced suddenly after a pause—as most 
sounds are—will cause the occurrence of a corresponding 
displacement of the zero-line of the amplitudes, on the filnl 
as quickly as, or more quickly, away from the position occu+ 
pied by the zero-line during the pause, which generally will 
mean the position corresponding to full blackening of the 
sound-record field. The sound concerned will therefore be 
recorded with certainty, and when a sound dies slowly 
away the blackening will vary so slowly that it cannot reach 
the maximum value during the pauses, before the audible 
oscillations to be recorded have ceased. 

This adjustment of the system serving to govern a sound¬ 
recording member can be attained simply by mutual adjust^ 
ment of the coefficients of conductivity for the circuit or 
one or more of the circuits, by way of which the above menr 
tioned rectified current is transferred to or is caused to 
actuate the sound-recording member, in such a manner that 
the variations in the rectified current are effected more 
quickly when the said current increases than when it def 
creases. | 

Generally a rectifier valve is used for rectification of the 
above mentioned current. The last mentioned governing 
aimed at according to the invention, however, may be at¬ 
tained bv inserting in known manner in the anode circuit 
of the rectifier valve a smoothing condenser connected in 
parallel to an ohmic resistance, which is adjusted in sucli 
a manner depending on the ohmic resistance of the rectified 
valve, that the charging of the condenser during the pass^ 
age of a positive half wave through the rectified valve will 
be effected more quickly than the subsequent discharge of 
the condenser during the occurrence of a negative half 
wave. ' i 

The further details of the invention appear from the fol¬ 
lowing description of the constructions of the invention 
shown on the drawing. 


I 

I 
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Fig. 1 shows a part of a reproduction film of hereto¬ 
fore known nature with sound record according 
to the transversal method, 

Fig. 2 the corresponding part of a reproduction film 
constructed according to the present process, 

Figs. 3 and 4 modified constructions of a film with sound 
record produced according to the transversal 
method. 

Fig. 5 a portion of a film on which the zero-line is 
situated outside the film edge, 

Fig. 6 a wiring diagram for a system for attaining, 
according to the present invention, the desired 
displacement of the zero-line of the amplitudes 
of a sound record recorded according to the 
amplitude method (the transversal method), 

Fig. 7 a wiring diagram for a modified construction of 
such a system, 

Fig. 8 the wiring diagram for a third construction of 
a recording system, 

Fig. 9 a portion of a positive film with sound record 
according to the transversal method and with a 
zero-line displacement increasing at the same 
rate as the amplitudes, 

Fig. 10 a portion of a positive film on which the displace¬ 
ment of the zero-line of the sound record at 
increasing amplitudes can be effected quicker 
than the variation in amplitudes and, at decreas¬ 
ing sound amplitudes, more slowly than the vari¬ 
ations in the same, 

Fig. 11 a reduced diagram of the anode circuit in a recti¬ 
fier valve used in the system used in Fig. 8, 

Fig. 12, graphically, the run of the rectified current used 
for governing the recording member, during the 
passage of a positive half wave through the 
anode circuit shown in Fig. 11, and the subse¬ 
quent discharge of the condenser in this circuit, 

Fig. 13 a modified construction of the anode circuit 
shown in Fig. 11, 
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Fig. 14 the run of the rectified current in the circuit 
shown in Fig. 13, and 

Fig. 15 the wiring diagram for an amplifier step for the 
rectifier constructed according to the invention. 

Figure 1 shows a portion of a positive film produced by 
contact-copying from a negative film on w T hich the sounds 
are so recorded in the known manner according to the 
amplitude method that the zero-line a-b for the amplitudes 
of the sound record is situated at the middle of the film. 
The shaded portion of the positive film corresponds with 
the unexposed part of the negative film. It will be seen 
from Figure 1 that the areas of the unexposed and exposed 
parts of the negative film are mainly equally large and also 
of equal value, quite irrespective whether the amplitudes 
of the sound record are large or small. Consequently dur¬ 
ing the reproduction of the sounds, by means of light pass¬ 
ing through the positive film, casual irregularities, flaws 
and blemishes in the transparent area of the positive film 
corresponding to the exposed area of the negative film be¬ 
come noticeable as disturbances in the sounds reproduced. 
These disturbances become more prominent the smaller 
the amplitude of the sound record and, therefore, the 
smaller the intensity of the sounds reproduced. 

In the positive film shown in Figure 2 and produced 
according to the present process, the zero-line for the 
amplitudes is not a straight line, but its distance from the 
edge of the film varies in accordance with the amplitudes 
of the sounds, in such a manner that the peak points of the 
amplitudes come to lie close to the edge of the film, mainly 
or approximately on a straight line close to one of the 
edges of the film. The area of the film situated between the 
contour of the sound record and the other edge of the posi¬ 
tive film is non-transparent, while the remaining and con¬ 
siderably smaller area of the film, viz. the area of the film 
situated between the first mentioned edge and the contour 
of the sound record, is transparent and corresponds with a 
correspondingly shaped narrow exposed area of a negative 
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film, from which the film shown in Figure 2 is produced by 
contact-copying. 

The displacement of the zero-line for the amplitudes of 
the sound record transversely to the film is preferably 
effected in various ways, but mav suitablv be done as men- 
tioned above during the recording of the sounds on the 
negative film. When the sound-recording apparatus is so 
adjusted that the said zero-line, when no sound oscillations 
influence the apparatus, lies close to one edge of the film, 
as shown in Figure 2, the negative is only exposed over a 
narrow portion of its width. WTien a sound oscillation 
occurs, or more correctly when the recording apparatus is 
influenced by an electric current which varies in accordance 
with the sound oscillations, then the zero-line is displaced 
automatically, in the manner further described hereinafter, 
towards the other edge of the film through a distance, which 
as will be seen from Figure 2, is equal to or approximately 
equal to the amplitudes of the sound record. 

The displacement, however, may be smaller or larger 
than the said amplitudes, preferably—but not necessarily— 
such that the zero-line can in no case be moved further 
than up to the middle of the film. The foot points of the 
amplitudes of the sound record on the negative film, corre¬ 
sponding with the peak points of the amplitudes of the 
sound record on the positive film, will also, as will be under¬ 
stood, be situated on a straight or approximately straight 
line, if the displacement of the zero-line is equal or ap¬ 
proximately equal to the magnitude of the amplitudes on 
the negative film, whilst the peak points of the amplitudes 
of the sound records on the negative film, and the corre¬ 
sponding foot points of the amplitudes of the sound records 
on the positive film, obviously are not situated on a straight 
line. 

As mentioned above in connection with Figure 2, the 
zero-line at the start is located close to the edge of the film. 
This requirement applies principally to the positive film 
by means of which the reproduction of sound is effected, 
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but will ordinarily also be observed when recording on the 
negative film. It will, however, be understood that it i$ 
within the scope of the invention to so adjust the zero-line 
that the line c-d on the negative film is not situated at the 
edge but is situated further inwardly on the negative film, 
see Fig. 3. In this case the area on the film outside of the 
said line and which is not exposed during recording may 
be used for picture exposure, or is omitted during copying. 

During the recording it is possible to so adjust the re¬ 
cording apparatus relatively to the negative film that the 
zero-line of the amplitudes at the start, i.e. when the said 
apparatus is current-less, is situated at the middle of the 
film. When the recording is initiated the zero-position of 
the recording device is modified automatically in such a 
manner that the zero-line is displaced towards one edge of 
the film and thereafter is re-displaced towards the middle 
of the film at a rate increasing as the film increases. This 
displacement may be effected, in the manner hereinafter 
described, by exposing the recording device to the actioh 
of a direct current, which, by the varying current into which 
the sounds are converted in order to be recorded, is con¬ 
trolled in such a manner that it varies in accordance with 


the intensity of sound. 

As mentioned above, the zero-line is preferably displaced 
in dependency to the amplitudes of the sound record. This 
displacement, it will be understood, must not follow the 
sound oscillations themselves, but it must follow the varia¬ 
tions of a curve passing through the peak points of the 
amplitudes of the sound record on the reproducing film, 
or in other words the displacement must be effected wifh 
a certain sluggishness which, as hereinafter described, msiy 
be produced in the recording system in various ways. 

The part of the film surface limited by the said envelop 
and the film edge situated along the blackened side of the 
film forms the field which is blackened by the sound record, 
and the transparency of which is to be varied according to 
the invention, in such a manner that the same will be 
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smaller, the smaller the sound amplitude is. That this is 
the case will appear immediately from the above explana¬ 
tion and from Figs. 2 to 5, remembering that the trans¬ 
parency is the ratio X : Y of the quantity of light Y reach¬ 
ing a transverse segment of the said field lighted through¬ 
out its entire width to the portion X of the said quantity 
of light that passes through the transverse segment. 

The displacement of the zero-line transversely to the film 
does not necessarily have to be equal to the magnitude of 
the amplitudes in the sound record. The displacement may 
be smaller or, for instance as shown in Figs. 4 and 5, 
greater than the amplitudes, in which case the top points 
of the latter on the positive film will not be situated on a 
straight line, but in spite hereof, as appearing directly from 
Fig. 4, there will be attained an appreciable reduction of 
the transparent, i.e. not cross-hatched film area and, 
thereby of the background noise. If the zero-line, as shown 
in Fig. 5 is disposed outside the edge of the film, the result 
that the background noise is not recorded may be attained 
by selecting the distance between the latter and the initial 
position of the zero-line so great that the displacement of 
the zero-line caused by sounds with amplitudes of the same 
order of magnitude as background noise will not be suffi¬ 
cient to bring the recording bundle of rays of light inside 
of the film. 

Figure 6 shows a system for influencing the zero posi¬ 
tion of a sound-recording apparatus in the above described 
manner. 

The current, in to which the sounds or sound oscillations 
are converted for the purpose of being recorded, is passed 
through an amplifier e and a transformer f to the sound- 
recording apparatus g, which in the construction shown is 
assumed to be an oscillograph with a wire loop h and a 
mirror i attached thereto. In the primary winding of the 
transformer f is included a transformer k and the sec¬ 
ondary winding of the transformer k is included in the grid 
circuit of a vacuum tube 1 in wdiich the secondary current 
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of the transformer k is rectified, after which it serves to 
actuate an electrodynamic relay m. n is a capillary tube 
actuated by the said relay m in such a manner that the 
ohmic resistance of the capillary tube is varied in accord¬ 
ance with the said rectified current. The capillary tube and 
a battery u in series therewith are inserted in parallel with 
the secondary winding of the transformer f. The battery 
u will thus deliver a current passing through the capillar^ 
tube n and the wire loop h of the oscillograph. 

The mechanical inertia of the relay m will as a rule be 
sufficient to smooth out the pulsations of the rectified cur¬ 
rent, but these pulsations may also be eliminated by other 
means, for example by a filter. The current passing 
through the capillary tube so actuates the oscillating sys¬ 
tem, consisting of the mirror i and the said loop of the 
oscillograph as to alter the zero-position thereof, and the 
alternating current passing through the transformer f to 
the wire loop thus causes the said system to oscillate aboht 
a zero-line, of which the position depends on the current 
passing at any time through the battery u, the capillary 
tube n and the loop h. i 

The adjustment of this device is effected in the following 
manner: j 

An alternating current with constant amplitude is passed 
through the amplifier e, and after cutting out the trans¬ 
former k the amplitude of the graphic record of this alter¬ 
nating current recorded on the film is measured. Then the 
transformer f is cut out, and the transformer k is cut in. 
The voltage of the battery u is then adjusted until the same 
amplitude is obtained on the film as when using an alter¬ 
nating current of constant amplitude through the trans¬ 
former f. The transformer k is then again cut out, arid 
the oscillograph loop is turned by mechanical means, in 
such a manner that the zero-line on the film is caused to 
occupy the desired position. The electrical resistance pf 
the oscillograph loop h is in practice very small in com¬ 
parison with the resistance of the capillary tube n, so that 
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proportionality is obtained between the direct and alter¬ 
nating currents passing through the loop. 

Instead of using an oscillograph with oscillating mirror 
any other suitable recording apparatus may be used for 
recording, of which the neutral position can be varied by 
the action of a direct current, for example a glow-lamp 
oscillograph, in which the expansion of the light is regu¬ 
lated by the alternating currents corresponding with the 
sounds and also by a direct current voltage which is con¬ 
trolled in the same manner as the above mentioned direct 
current. 

In the construction shown in Figure 7 the relay m is 
replaced by a vacuum tube p, the anode circuit of which 
contains the wire loop h of the oscillograph and is provided 
with two resistances q, arranged in series, disposed one on 
each side of the wire loop. The wire loop and the resist¬ 
ances are shunted by a capacity r. 

The object of this arrangement is to prevent currents 
of acoustic frequencies in the anode circuit from influencing 
the oscillating system of the oscillograph. The grid circuit 
of the vacuum tube p contains an adjustable resistance s 
and a rectifier t of suitable type. 

The anode current of the tube p displaces the zero-line 
over the film. The adjustment of the system, in such a 
manner that the displacement of the zero-line for a given 
magnitude of amplitude will acquire given value, is so 
effected that the connection between the grid of the tube p 
and the resistance s is placed along the latter. 

The voltage of the battery u may be adjusted in such a 
manner that the oscillograph loop will be currentless, when 
there is no impulse from the amplifier e. 

The resistance q may be inductive or ohmic resistances, 
and must be small in comparison with the internal resist¬ 
ance of the tube p, so that the variations of the anode cur¬ 
rent are proportional to the variations of voltage on the 
grid of the tube p. 

The construction shown in Figure 8 differs mainly from 
the form of construction shown in Figure 7 in that the 



sound recording device i,h is adjusted in such a manner 
that the zero-line for the amplitudes of the sound record 
is situated along the longitudinal centre line of the film 
concerned when the recording device is currentless. The; 
grid bias of the valve p is then so adjusted that the anode, 
current of this tube will assume such a value, when no 
sounds occur, that by actuating the recording device it dis¬ 
places the zero-line of the amplitudes of the sound record; 
to one edge of the film. The rectified current in the anode 
circuit A of the tube 1 produces voltage variations in the 1 
resistance s, and thus reduces the negative grid bias more; 
and more, the greater it becomes itself. When the resulting; 
grid-bias reaches a value at which the anode current of' 
the tube p becomes nil, and the zero-line is consequently: 
moved towards the middle of the film, then a further in-; 
crease of the said voltage variations, i.e. still more powerful! 
impulse through the transformer k, will cause no further 
alteration of the anode current and, consequently, no fur-; 
ther displacement of the zero-line. 

As a result, the zero-line cannot be displaced any further 
than up to the middle of the film during recording. The 
maximum torsional stress on the oscilating system of the 
recording apparatus will thus be less than in the construe-! 
tion shown in Figure 7. 

It will be evident from the foregoing that by the ar¬ 
rangement shown in Figure 8 the zero-line is displaced: 
from its initial position at the middle of the film a distance: 
which decreases with increasing sound intensities. 

In the above the recording apparatus is assumed to be 
an oscillograph; it is, however, within the scope of the 
invention to use the same in combination with any other 
sound recording apparatus adapted for recording sounds 
and sound oscillations according to the amplitude method. 

Figure 9 shows a portion of a film on which the sound 
record is made according to the transversal method, the 
zero-line a,b, being displaced inward from the edge of the 
film towards the centre thereof, in such a manner that the; 
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speed at which this displacement is effected is essentially 
the same as the one at which the variations in the sound 
amplitudes are effected, being for instance proportional to 
the last mentioned speed. 

In Figure 10 a portion of a film is shown on which the 
zero-line, at the commencement of the sound, is displaced 
faster than the amplitude of oscillation is increasing, cf. 
the left-hand side of the sound record in Figure 10, and 
at the cessation or decrease of the sound record is moved 
back more slowly than the decrease of the amplitude of 
oscillation, of the right-hand side of the sound record in 
Figure 10. 

The zero-line a-b may be interpreted as a graphical rep¬ 
resentation of the curve-shape of the rectified current in 
the system shown in Figure 8, as it will practically be of 
the same shape as the said curve. The curve-shape of the 
rectified current will depend on the constants in the anode 
circuit of the valve 1. A diagram of this circuit is shown 
in Figure 11, where the valve 1, which is to be considered 
a source of current with a certain interior resistance, is 
replaced by an alternating current source Q and a resist¬ 
ance R, which represents the internal resistance of the 
valve 1. During the positive half wave of the alternating 
current the resistance R will have another mean value 
than during the negative half wave, as it will practically 
be infinitely great during the occurrence of the last men¬ 
tioned half wave. In consequence hereof the condenser K 
will be charged through the resistance R during the occur¬ 
rence of the positive half wave, and discharged through 
the resistance s during the occurrence of the negative half 
wave. 

Assuming for the sake of simplicity that the anode cir¬ 
cuit is only actuated by one single oscillation, the varia¬ 
tion of the voltage across the resistance s will be repre¬ 
sented by the curve E in Figure 12. Disregarding the 
influence of the resistance s on the time constant for the 
anode circuit during the charging of the condenser K, which 


may be done with great approximation provided that the 
resistance s is great relatively to the resistance R and the 
capacity of the condenser K, the time constant for the 
anode circuit will be expressed by the product R . K during 
the charging and by the product K . s during the discharge,: 
which latter is effected solely across the resistance s. It 
will be seen directlv that bv variation of the values of the 

« w 

resistance s and the condenser K relatively to the internal 
resistance R of the valve 1, the curve-shape for the recti-; 
lied current iR, Figure 12, can be modified in such a man¬ 
ner that it will assume the shape or approximately the 
shape indicated by the zero-line a-b in Figure 10. cf. the 
full-line curve for the current iR, Figure 12. 

If the frequency of the alternating current is high, viz.; 
so high that the duration of the period is short in com-; 
parison with the time of charging and discharging for the; 
condenser K, the rectified current will be practically com-; 
pletely equalized. If on the other hand the frequencies of; 
the alternating current are low, and the duration of the 
alternating-current period is of the same order of magni¬ 
tude as the charging and discharging times for the con¬ 
denser K, there will be created difficulties in respect to the 
equalization by means of the resistance s. If the equaliza¬ 
tion is imperfect the rectified current wfill have an alter¬ 
nating-current component, w T hich not only may cause an 
amplification or a weakening of the frequency concerned, 
but also may introduce higher harmonies. If we attempt 
to remedy this drawback by making the time constant K. s 
very great, or by inserting several filters in series, the diffi-j 
culty will be created that the time of discharge of the con¬ 
denser K, after the oscillations have ceased entirely, will 
be very long, the consequence being that the zero-line will; 
not return to its initial position until a long time after 
the sound has ceased, or will not at all return to its initial 
position until the next sound has commenced. The sound 
pauses wfill therefore not be noiseless. 

The last mentioned drawback may suitably be remedied 
by insertion of a self-induction P in series with the resist- 
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ance s, as shown in Fig. 13. The self-induction will then 
flatten the first part of the discharge curve of the condenser 
K, as shown in Fig. 14, that is to say the filter effect will 
be bettered, without the time of discharge being increased. 

Figure 15 shows the circuit diagram for a rectifier valve 
where the self-induction P is inserted in the grid circuit 
of the rectifier in series with the leak resistance H. In 
the anode circuit of the rectifier valve the resistance s and 
the condenser K are inserted. The time constant for the 
entire rectifier arrangement according to Figure 15 is 
greater than the time constant for the rectifier according 
to Fig. 13, provided that the time constant for the anode 
circuit, i.e. the product K . s be not a small quantity. 

In the above electron valve is supposed to be used for 
the rectification, but any other construction of rectifiers 
may of course be used, and instead of a mirror any other 
oscillating sound-recording member may be used, maybe a 
vacuum tube on which the rectified current is caused to 
act, in such a manner that the extent of the light or the 
intensity thereof, in manner known per se, is varied in ac¬ 
cordance with the said current. 

In recording sounds in the manner described above a 
beam of light from a light source L, Figure 6, is in ordinary 
manner concentrated on the mirror i by way of a lens C 
to form a linear image L' disposed transversely to the 
axis of vibration of the mirror. The light source L should 
preferably be linear. If a not linear light source is used 
a screen provided with a slit is inserted between the light 
source and the mirror and a linear image of the said slit 
is then formed on the miror by way of the lens C. 

The light rays reflected from the mirror are concentrated 
on the film F by way of a cylindrical lens B to form on 
the surface of the film a linear light strip L" disposed 
transversely to the direction of movement of the film, which 
movement is indicated by the arrow in Figure 6. The 
vibrations of the mirror are transferred to the beam of 
light reflected from the mirror and thereby the recording 
is performed in a manner known per se. 


For the sake of simplicity the optical system for con-1 
centrating the light on the film is not shown in Figs. 7 and 
8, but also in connection with the systems according to 
those Figures a similar recording device as described above 
in connection with Figure 6 is to be used. 

Having now particularly described and ascertained the 
nature of our said invention and in what manner the same 
is to be performed we declare that what we claim is:— 

1. A sound reproducing film on which the blackening: 
of the portion of the film covered by the sound record in-1 
creases for decreasing amplitudes in the recorded sounds.; 

2. A sound reproducing film on which the blackening of 
same increases for decreasing amplitudes in the recorded 
sounds and has the optional value in portions of the record 
corresponding to silence (sound pauses). 

3. A sound reproducing film on which the width of the 
portion of the film blackened by the sound record increases 
for decreasing amplitudes in the recorded sounds. 

4. A sound reproducing film on which the width of the 
portion of the film, blackened by the sound record increases; 
for decreasing amplitudes and is maximum in portions of 
the record corresponding to silence (sound pauses). 

5. A sound reproducing film having a non-transparent 
portion representing a sound record according to the trans-; 
versal method, and a transparent portion between the 
sound track and one edge of the film, on which the distance; 
between the zero-line for the amplitudes of the sound record 
and the edge of the film adjacent the transparent portion 
thereof increases for increasing amplitudes in the sound 
record. 

I 

6. A sound reproducing film having a non-transparent 
portion representing a sound record according to the trans-; 
versal method and a transparent portion between the 
sound track and one edge of the film, on which the distance 
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between the zero-line for the amplitudes of the sound 
record and the edge of the film adjacent the transparent 
portion thereof increases for increasing amplitudes in the 
sound record and—when the said amplitudes decrease—de¬ 
creases at a rate being smaller than the rate at which the 
said distance increases for increasing amplitudes. 

7. A sound reproducing film having thereon a sound rec¬ 
ord in which the locations of the optical effects represent¬ 
ing sounds of different amplitudes are altered relatively to 
each other as to blackening the surface of the film to a with 
increasing for decreasing amplitudes. 

8. A sound reproducing film having thereon a sound rec¬ 
ord in which the locations of the optical effects representing 
sounds of different amplitudes are altered relatively to 
each other as to blackening the surface of the film to a 
width decreasing for increasing amplitudes. 

9. A sound recording film having thereon a sound record 
in which the locations of the optical effects representing 
sounds of different amplitudes are altered relatively to 
each other as to cause the width of the translucent portion 
of the face of the film to increase for deereasng amplitudes 
of the recorded sounds. 

10. A process in recording sound on a film consisting in 
moving a film across the path of a bundle of light rays, con¬ 
centrating said ravs on the film to form a linear imasre on 
same transversely to the direction of movement of the film, 
converting the sounds into a varying electrical current and 
causing the said current to vary the amount of said light 
rays concentrated on the film in accordance to the varia¬ 
tions of the amplitudes of the sounds and to control the 
illumination of the film caused by the said rays so as to be 
minimum when no sounds appear and to increase for in¬ 
creasing magnitude of the sound amplitudes. 

11. A process in recording sound on a film consisting in 
moving a film across the path of a bundle of light rays, 
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concentrating said rays on the film to form a linear image 
on same transversely to the direction of movement of the 
film, converting the sounds into a varying electrical cur¬ 
rent and causing the said current to vary the amount of 
said light rays concentrated on the film in accordance to 
the variations of the amplitudes of the sounds so as to 
expose the film transversely to an extent increasing for 
increasing amplitudes of the sound. 

12. A process in recording sounds according to the trans¬ 
versal method on a negative film consisting in moving the 
film across a bundle of rays, concentrating said rays on the 
film to form on same a linear image transversely to the 
direction of movement of the film, converting the sound 
into a varying electrical current and causing the said cur¬ 
rent to alter the location of the said image so as to displace 
the zero-line of the amplitudes in the sound record trans¬ 
versely to the film from a predetermined initial position in 
such dependency of the magnitude of the sound amplitudes 
that the width of the non-exposed area of the film increases 
for decreasing amplitudes and is minimum when no sounds 
appear. 

13. A process in recording sounds according to the trans¬ 
versal method on a negative film consisting in moving the 
film across a bundle of rays, concentrating said rays on the 
film to form on same a linear image transversely to the 
direction of movement of the film, converting the sound into 
a varying electrical current and causing the said current to 
alter the location of the said image so as to move the bundle 
of rays away from the recording area of the film when the 
magnitude of the sound amplitudes decreases under a cer¬ 
tain predetermined value and to move the bundle of rays 
back towards the middle of the film at a rate increasing for 
increasing sound amplitudes. 

14. A process of the kind related upon in claim 12, ac¬ 
cording to which the initial position of the zero-line for the 
amplitudes of the sound record is located at such distance 


134 


outside the recording area of the film that sounds the ampli¬ 
tudes of which do not exceed a magnitude of a predeter¬ 
mined minimum value are not recorded, unless sounds with 
larger amplitudes appear at the same time. 

15. A process of the kind related upon in claim 12 ac¬ 
cording to which the initial position of the zero-line for the 
amplitudes of the sound record is at one edge of the film. 

16. A process of the kind related upon in claim 13 accord¬ 
ing to which the zero-line for the amplitudes in the sound 
record at the beginning is located in the middle of the film 
parallel to the longitudinal direction of same, and is dis¬ 
placed during the recording from the said initial position 
towards the edge of the film at a rate increasing for de¬ 
creasing amplitudes. 

17. A process in recording sound on a film consisting in 
moving the film across the path of a bundle of rays, concen¬ 
trating the said rays to form a linear image in the front 
plane of the film, converting the sounds into a varying elec¬ 
trical current, causing a portion of said current to influence 
the said bundle of rays so as to cause the same to oscillate 
transversely to the film in accordance to the variations of 
the sound amplitudes, rectifying another portion of said 
current, and causing the rectified portion of the current to 
alter the position about which the said bundle of rays 
oscillate in accordance to the different sounds due to the 
influence of the first mentioned portion of the varying cur¬ 
rent so as to displace the zero-line of the amplitudes of the 
record transversely to the film from a certain initial posi¬ 
tion, and causing the width of the non-exposed portion of 
the film to increase for decreasing sound amplitudes. 

18. A process for recording sounds on a film according to 
the amplitude method consisting in converting the sounds 
into a varying electrical current causing a portion of the 
said current to influence a recording device reflecting a 
beam of light from said device towards the film, moved 

t across the path of said rays, loading the said device with a 
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direct current, which cause the said device to occupy an 
initial position in which the film is not illuminated by said 
rays, rectifying another portion of said varying current, 
and causing the rectified current to alter the magnitude of 
the said direct current in order to alter the position, about 
which the recording device is oscillated by the said varying 
current, apart from the said initial position thereby dis¬ 
placing the zero-line for the amplitudes of the record on the 
film from the edge of the latter towards the middle of the 
film at a rate increasing for increasing amplitudes of the 
sound. 

19. A process as related upon in claim 18 according to 
which the direct current influencing the recording device is 
the plate current of an amplifying tube the grid-bias of 
which is controlled by the rectified current so as to cause 
the direct current to decrease for increasing rectified 
current. 

20. A system for recording sounds on a light-sensitive 
film comprising means for converting the sounds into a 
varying electrical current, a light source, means to concen¬ 
trate a bundle of rays from said light source on the said 
film to form on same a transversely disposed linear light 
strip, means to control the said bundle of rays by way of 
the said current so as to vibrate the bundle of light trans¬ 
versely to the film in accordance to the sound vibrations, 
a rectifier rectifying a portion of said varying current and 
means to cause the rectified current to shift the interme¬ 
diate position of the oscillating bundle of rays transversely 
to the film from a certain initial position, in which the film 
is substantially not illuminated by said rays, at a rate in¬ 
creasing for increasing amplitudes of the sounds. 

21. A system for recording sounds on a light-sensitive 
film comprising means for converting the sounds into a 
varying electrical current, a light source, a mirror oscil¬ 
lated by said current and reflecting bundle of rays from 
said light source towards the film, means to concentrate 
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said rays on the surface of the film to form a transversely 
disposed linear strip of light on same, a rectifier for rec¬ 
tifying a portion of said current, a termionic amplifier, a 
wire loop carrying said mirror and inserted in the plate 
circuit of said amplifier and a resistance inserted in the 
circuit of the rectified current and connected across the 
grid circuit of the termionic amplifier in order that the 
grid-basis should vary in accordance to the magnitude of 
the rectified current for the purpose of causing correspond¬ 
ing variations of the plate current of the amplifier, whereby 
the mean-position about which the mirror is oscillated by 
the influence of the varying current into which the sounds 
are converted, is altered in dependency of the magnitude 
of the sound amplitudes so as to cause the zero-line of the 
recorded sound to be displaced transversely to the film 
from an initial position at one edge of the film towards 
the middle of same at a rate increasing for increasing 
amplitudes of the recorded sounds. 

22. A system as related upon in the foregoing claim in 
which the conductivity of one of the circuits by way of 
which the rectified current is caused to act upon the record¬ 
ing device, is adjusted so as to cause, that the variations 
of the rectified current, corresponding to increasing sound 
amplitudes, are effected more quickly and the variation of 
the same current corresponding to decreasing amplitudes 
are effected more slowly than the variations in the sound 
amplitudes. 

23. A system for recording sounds on a light-sensitive 
film, comprising means for converting the sounds into a 
varying electrical current, a light source, means to con¬ 
centrate a bundle of rays from said light source on the 
surface of film to form on same a transversely disposed 
linear strip of light, means to cause said strip of light-to 
oscillate transversely to the film by the influence of said 
current, a rectifying valve having a primary circuit con¬ 
nected across a circuit of said varying current and a sec- 
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ondary circuit, a condenser inserted in said secondary cir¬ 
cuit, an ohmic resistance connected across the said con¬ 
denser and adjusted to such value depending on the ohmic 
resistance of the rectifying valve, that the charging of the 
condenser during the passage of a positive half wate 
through the rectifier is effected more quickly than the sub¬ 
sequent discharge of the condenser, a termionic amplifier 
having a grid circuit including said resistance and a plate 
circuit including means, by way of which the plate current 
of the amplifier being controlled by the grid-bias of the 
amplifier and consequently by the charge and discharge of 
said condenser is caused to shift the mean-position about 
which the strip of light is oscillated more quickly trans¬ 
versely to the film when the amplitudes of a sound increase 
than when the amplitudes of the sound decrease. 

24. A system as related to in the foregoing claim in which 
an inductance is connected in series with the ohmic resist- 

i 

ance connected across the condenser in the secondary 
circuit of the rectifier. 

In Testimony Whereof they affix their signatures. 

Arnold Poulsen j 

(Sign here First name in Full) 
Axel Carl Georg Petersen 


AFFIRMATION. 

Denmark, Copenhagen, ss.: 

j 

Civil engineers Arnold Poulsen and Axel Carl Georg 
Petersen, the above-named petitioners, being duly affirmed, 
depose and say that they are subjects of (1) the King of 
Denmark and resident of resp. H^yrups Alle 7, Hellerup, 
and N^rrebrogade 183, Copenhagen, Denmark, that they 
verily believe themselves to be the original, first, and (2) 
joint inventors of the improvement in reproduction film for 
reproduction of sound and process for recording the soiind 
described and claimed in the annexed specification; that 
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they do not know and do not believe that the same was ever 
known or used before their invention or discoverv thereof, 
or patented or described in any printed publication in any 
country before their invention or discovery thereof, or 
more than two years prior to this application, or in public 
use or on sale in the United States for more than two years 
prior to this application; that said invention has not been 
patented in any country foreign to the United States on an 
application hied by them or their legal representatives or 
assigns more than twelve months prior to this application; 
and that no application for patent on said improvement has 
been tiled by them or their representatives or assigns in any 
country foreign to the United States, except as follows (3) 
Germany filed 26th September 1930, France filed 29th 
November 1930, Austria filed 10th November 1930, Sweden 
filed 20th November 1930, Italy filed 16th February 1931, 
Holland filed 14th February 1931, Germany filed 26th Feb¬ 
ruary 1931, England filed 19th March 1931. 

(Sign here 

First name in Full) Arnold Poulsen 

Axel Carl Georg Petersen 


Affirmed and subscribed before me this 4th day of Sep¬ 
tember 1931. 


E. Gjessing 
(Official Signature.) 
E. Gjessing 


Vicecounsel of the United States 
of America, at Copenhagen, Denmark 
(Official Character.) 

3) If any application for foreign pat¬ 
ent has been filed twelve months 
prior to this application applicant 
will be required before issuance of 
patent to show that no patent has 
been granted on application so filed. 

(Seal and Consulate Stamp) 
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Application Div. 

Sep 28 31 
U. S. Patent Office 


Received I 

Sep 30 1931 

Division of Papers No. 2 
Amendment A 


IN THE UNITED STATES PATENT OFFICE 


In re application of j 

Arnold Poulsen 
and 

Axel Carl Georg Petersen, I 

i 

Serial No. 563,447, 

Filed September 17,1931, 

Reproduction Film for Reproduction 
of Sound and Process for Recording 
the Sound, 

Division 5, Room 108. j 

Hon. Commissioner of Patents, 

Washington, D. C. 

Sir:— I 

Prior to action of the merits of the above case, entry of 
the following amendment is hereby requested: 

Page 8 of the specification, line 5, before “away” insett: 
—than the magnitude of the amplitudes varies— 

Respectfully submitted, 

Arnold Poulsen 
and 

Axel Carl Georg Petersen, j 
By Louis Donnelly, Jr. 

AttorneyJ 

Washington, D. C. j 

September 28, 1931. 

563447 

(P-487) 












S^t/Ttev* 























Plaintiffs Exhibit No. 6-B 


144 



SUt/TTev- /Vl^fh c.'i 



























145 


FUNCTIONAL DIAGRAM OF BIAS AND 
SHUTTER SYSTEMS 


FILM WITH 
SOUND TRACK 



SHUTTER SYSTEM 

- film with 

SOUND TRACK 



LEGEND 

A.C. - ALTERNATING CURRENT (e.g. SOUND CURRENT) 

0. C.- DIRECT CURRENT (c.g. MASKING CURRENT) 

» 

R - RESISTANCE 
C - CONDENSER 

L * inductance 

7 * * JbdUfi&r 

TIMING MEANS- INCLUDES ONE OR MORE OF R,C, OR L, REGULATING 
RATES OF RISE AND FALL OF MASKING CURRENT 
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UNITED STATES PATENT OFFICE 


CLARENCE W. HEWLETT, OF SCHENECTADY, NEW YORE, ASSIGNOR TO 
ELECTRIC COMPANY, A CORPORATION OF NEW YORE 

SOUND RECORDING 

Application filed December 4,1929. Serial No. 411,625. 


My invention relates to the recording of 
sound photographically on a moving light- 
sensitive member. When reproduction is 
made from photographic sound records such 
6 as are in common use, a certain amount of 
ground noise is heard which to a large extent 
is known to be the result of the light which 
enters the photo-electric cell forming a part 
of the reproducing apparatus being inter- 
jq rupted by dirt and scratches on the film. 
When the sound being reproduced is rela¬ 
tively loud the ground noise is not noticeable 
but when the amplitude of the sound waves 
decreases the ground noise by comparison 
15 becomes the more apparent. It is particu¬ 
larly noticeable before the sound starts and 
after it ceases. 

It is the object of my invention to provide 
an improved sound recording apparatus by 
20 means of which a record may be made such 
that upon reproduction the amount of 
ground noise heard is reduced to a minimum. 

My invention will be better understood 
from the following description taken in con- 
25 nection with the accompanying drawings, 
and its scope will be pointed out in the ap¬ 
pended claims. 

Referring to the drawings. Fig. 1 is a com¬ 
bined circuit diagram and perspective view 
80 of apparatus embodying my invention for 
making a sound record of the variable width 
type; and Fig. 2 shows portions of a film 
having a variable width sound record thereon 
made by the apparatus shown in Fig. 1. 

33 A preferred method of making a sound 
record of the variable width type is to employ 
an oscillograph galvanometer connected to 
a suitable sound pick-up device through one 
or more thermionic amplifiers and arranged 
to reflect a light beam on the moving film . 
The beam reaching the film should be a very 
narrow line of light extending transversely 
of the direction of motion of the film. The 
galvanometer is arranged to cause the light 
4S beam to vibrate in a direction also trans¬ 
verse to the direction of motion of the film, 
the length of the light line which impinges 
on the film varying in accordance with the 
vibrations of the beam. Since the current 
60 which actuates the galvanometer is alternat¬ 


ing in character the reflected' light beam 
swings on both sides of its normal or zero 
deflection position. With the moving ele¬ 
ment of the galvanometer at rest the latter 
heretofore usually has been adjusted to cause 
th$ light line on the film to cover approxi- 65 
mately one half of the width of the sound 
track, which is the strip on the film reserved 
for the sound record, hence in the recording 
operation the portion of the film exposed by - m 
the light line has varied each side of the 
center line of the sound track. 

In Fig. 1 of the drawings I have shown 
the unexposed film 1 upon which the sound 
record is to be photographed passing down ^ 
under the guide roll 2 , over the drum 3 and 
over a second roll 4. In order to simplify the 
drawings I have purposely omitted showing 
any means for driving the film as well as the 
usual magazines, enclosing etc. 

which constitute parts of the complete ap- 1 
paratus since they form no part of my pres¬ 
ent invention. At the point of exposure, 
the film is supported on the surface of the 
drum and may be moved at that point either - 5 
by the drum through suitable connections * 
with a driving motor or to be moved by rolls 
or sprockets connected with the motor. 

The optical system by means of which the 
narrow line of light 6 is focused on the film ^ 
is shown, for example, as comprising the elec¬ 
tric lamp 7 forming the light source, the con¬ 
densing lens 8 , the light stop 9 for produc¬ 
ing a sharp working edge on the light beam, 
the mirror 10 of the oscillograph galvanome- 85 
ter 11 of standard construction, the cylindri¬ 
cal lens 12, the screen 13 having a narrow 
opening 14 therein, and the microscope ob¬ 
jective 15. Elements 12 to 15 inclusive, it 
will be noted, are mounted for convenience 90 
in the tube 16, the objective 15 being adjust¬ 
able therein to facilitate focusing the light 
beam on the film. The light beam which 
passes the vertical edge of the stop 9 is re¬ 
flected by the mirror 10 into the tube 16 on 95 
screen 13 being concentrated in one meridian 
by the cylindrical lens 12 . As the mirror vi¬ 
brates the reflected beam vibrates in the di¬ 
rection of the opening 14 in screen 13 illumi¬ 
nating more or less of the opening. That * 
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part of the opening which at any instant is 
illuminated is imaged on a reduced scale on 
the film forming the light line 6. As the film 
moves uniform I}', past the focused beam 
5 forming the light line the variation in length 
of the line in accordance with the sound 
waves exposes the film in.a manner to form a 
sound record of the variable width tyjx'. as 
shown, for example, at the left side of the 
10 positive film illustrated by Fig. 2. 

In making such a record, as has already 
been pointed out above, the zero deflect ion \x>- 
sition of the galvanometer heretofore lias 
been adjusted to cause the dividing line be- 
15 tween the exposed and the unexposed portion 
of the sound track to vibrate equally on both 
sides of the center line of the sound track. 
Accordingly when no sound is being record¬ 
ed, substantially one half of the sound track 
20 is exposed and the other half is unoxjxised 
The unexposed half of the negative and the 
opposite half of the positive print therefore, 
are clear. It is this portion when the record 
is being reproduced which gives rise to the 
25 objectionable ground noise. 

To make a negative sound record with the 
above described apparatus I cause the open¬ 
ing 14 to be illuminated for its entire length 
when no sound is being recorded, hence the 
30 line of light 6 has a maximum length and the 
entire sound track on the negative is black 
after development. When the sound comes 
on, the galvanometer mirror not only is vi¬ 
brated in accordance with the sound waves 
35 but the zero about which the oscillation takes 
place is shifted in accordance with the am¬ 
plitude of the waves. The resulting record 
as illustrated by Fig. 2 has the wave peaks 
extending the full width of the sound track 
40 but at those times where there is no sound 
the sound track, is entirely black, hence no 
light enters the photo-electric cell. I shall 
now describe the apparatus which I have de¬ 
vised for causing the galvanometer func- 
45 tion in this manner. 

The circuit 18 carrying the input signal to 
be recorded is shown connected across the re¬ 
sistance 21 which for example may have a 
value of 34 megohm. The terminals of this 
^resistance are connected respectively to the 
grid and filament of the thermionic ampli¬ 
fier 22 biased by the battery 20. The plate 
circuit of this amplifier is shown fed from the 
battery 23, which for example may be 4f>0 
55 volts, through the load imjjedance 24 which 
for example may be a 30,000 ohms resistance 
and is connected to the grid of the thermionic 
amplifier 25 through the condenser 26 which 
may have a value of 0.1 inf. Amplifier 25 
60 is biased by batten' 27 through resistance 28 
and has the load impedance 20 which for ex¬ 
ample may be 4.000 ohms. Reference number 
30 represents a rectifier of the thermionic 
type. Although this rectifier need have but 
w two elements it has Ix^cn shown on the draw¬ 


ings as a three-element device, the grid of 
which not being used as sncli is tied to the 
plate. It is fed from amplifier 25 through 
the condenser 31 which ma}' have a value of 
2 mf. The rectified current passes through 70 
the grid leak 32, for example, of 22,500 ohms, 
to the filament. A suitable portion of the 
amplified signal from the amplifier 25 is ap- 
>lic< I through the condenser 33 which may 
lave a value for example of 0.1 mf. to the 75 
grid of the thermionic amplifier 34 which 
should have a relatively large capacity. If 
desired the neccssarv capacity may be ob¬ 
tained by the use of a plurality of smaller 
amplifiers connected in multiple. The volt- 80 
age established by tlie rectified current from 
the device 30 is applied to the grid of the 
amplifier 34 to bias the same. This rectified 
voltage is filtered by the resistance 3G and the 
condenser 37 which for example may have 85 
values respectively of 100,000 ohms and 0.1 
mf. so as to produce a substantially uniform 
biasing voltage whose value, depends upon 
the |»ak value of the signal waves. Resist¬ 
ance 3S, which, for example, may be of 90 
100,000 ohms, serves as a portion of the grid 
leak of the amplifier 31. The magnitude of 
the signal received bv amplifier 34 from 
amplifier 25 through tlie resistance 29 is so 
chosen that the peak values of these signals 05 
arc just equal to or are a little less than the 
bias produced by the operation of the device 
30. A small additional bias, shown as the 
battery 39, is applied to the grid of the ampli- 
tier 34 so as to be sure that its grid will not 100 
gather any electrons. A resistance 40, hav¬ 
ing for example a value of 50 ohms, is shown 
placed in the plate circuit of tlie amplifier 34 
partly to straighten out the characteristic 
and partly to protect the circuit against short 105 
circuits. The conductor loop of the oscillo¬ 
graph galvanometer 11, preferably for 
greater safety, is arranged in the plate circuit 
on the ground side of the plate battery-42. 

The loop is by-passed by the battery 43 and 110 
resistance 44 in series so that the steady 
plate current of the amplifier 34 may be bal¬ 
anced out. Variations in the plate current 
•will divide between the resistance and the 
galvanometer loop in the usual way. 

By referring to Fig. 2 it will be seen that 
the negative film 1. illustrated therein has a 
sound record 46 thereon which for con¬ 
venience is shown as that of a constant note, 
the height of the peaks of the record wave's 
being substantially equal to the full widtji 
of the sound track. It will also be seen that 
before the sound began and after it ceased the 
entire sound record track is black, hence sub- 125 
stantiallv no light enters the photo-electric 
cell when there is no sound and tne consequent 
ground noise is a minimum. 

The operation of the apparatus illustrated 
in Fig. 1 will now be described. When there 
is no sound being recorded there is no cur- . 
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rent through the oscillograph galvanometer 
and the latter is so adjusted that the entire 
opening 14 in screen 13 is illuminated, hence 
the light line G covers the whole width of the 
J sound track. When the sound comes on, the 
negative bias on the device 34 increases so 
that the mean plate current is depressed by 
an amount equal to or slightly greater than 
the peak value of the current impulses. The 
10 result of this change in the mean value of the 
plate current which passes through the oscil¬ 
lograph galvanometer is to shift the work¬ 
ing edge of the light beam just enough or a 
little more than enough to accommodate the 
full swing of the vibrations of the beam. 
When the sound ceases, the plate current as¬ 
sumes its normal value and the entire open¬ 
ing 14 is again illuminated thereby exposing 
the entire sound track as before. The interval 
29 of time required for the mean plate current to 
assume its proper value is determined by the 
coupling condenser 31 and the grid leak resist¬ 
ance 32 and also partly by the resistance 36 
and condenser 37. As shown in Fig. 2 with 
• 3 apparatus having resistance and capacity 
values such as those mentioned a few cycles 
are required for the signal to reach its full 
amplitude, this however does not materially 
effect the sound of the record when repro- 
29 duced. 

It will be noted that the film- illustrated in 
Fig. 2 is a negative and that the apparatus 
shown in Fig. 1 and described above is for 
making such a negative. My invention, how- 
2" ever, is not limited to apparatus for making a 
negative sound record of the character illus¬ 
trated but is equally applicable to apparatus 
for making a record such that a positive print 
made therefrom shall be of the character il- 
lustrated. If such a print is desired it is 
necessary only to make certain adjustments to 
the apparatus, namely to rotate the stop 9 
through 180° and to adjust the moving sys¬ 
tem of the galvanometer so that no part of the 
'■*' opening 14 is illuminated but with the work¬ 
ing edge of the light beam at one end of the 
opening. Then as the mirror vibrates in re¬ 
sponse to the sound more or less of the open¬ 
ing 14 is covered by the light beam. The 
negative thus made is the reverse of that 
shown in Fig. 2 so that a print made herefrom 
will appear like Fig. 2. 

I have chosen the particular embodiment 
described above as illustrative of my inven- 
! tion and it will be apparent that various 
modifications may be made withoiit depart¬ 
ing from the spirit and scope of my invention 
which modifications I aim to cover by the 
appended claims. 

What I claim as new and desire to secure 
by Letters Patent of the United States, is: 

1.' Apparatus for photographically re¬ 
cording sound on a moving light-sensitive 
member comprising means for directing a 
beam of light on said member, a thermionic 


amplifier having its plate circuit connected 
with said means for controlling said beam, 
means for varying the grid potential of said 
amplifier in accordance with the sound waves 
to be recorded whereby the light is caused 70 
to vibrate relative to a predetermined zero, 
and means for varying said zero in accord¬ 
ance with the peak value of said waves in¬ 
cluding means for varying the grid bias of 
said amplifier. 75 

2. Apparatus for photographically record¬ 
ing sound on a moving light-sensitive member 
comprising a source of light, a galvanometer 
for reflecting and vibrating a light beam from 
said source on said member!, a thermionic 80 
amplifier having its plate circuit connected 
with said galvanometer, means for varying 
the grid potential of said amplifier in ac¬ 
cordance with the sound waves to be re¬ 
corded whereby the light beam vibrates with 85 
respect to a predetermined z^ro in response 

to the sound waves, and meaps for varying 
the position of said zero in accordance with- 
the peak value of said waves, said light means 
including means for applying to the grid of 90 
said amplifier a bias responsive to said peak 
value. 

3. Apparatus for photographically record¬ 
ing sound on a moving light-sensitive mem¬ 
ber comprising a source of light, a galvanom- 95 
eter for reflecting and vibrating a light beam 
from said source on said member, an input 
circuit the current in which varies in ac¬ 
cordance with the sound waves to be re¬ 
corded, a thermionic amplifier between said 100 
circuit and said galvanometer, and means for 
producing a displacement of the zero of said 
galvanometer in accordance with the peak 
value of the sound waves, said means com¬ 
prising a thermionic rectifier connected with 105 
said circuit for applying to the grid of said 
amplifier a biasing potential substantially 

in accordance with the peak values of the 
amplified waves. 

4. Apparatus for photographically record- HO 
ing sound on a moving light-sensitive mem¬ 
ber comprising a source of light, a galvanom¬ 
eter for reflecting and vibrating a light beam 
from said source on said member, an input 
circuit the current in which varies in accord- 115 
ance with the sound waves to be recorded, a 
thermionic amplifier having its plate con- 
ductively connected with said galvanometer 
and its grid connected with said input cir¬ 
cuit, and a thermionic rectifier and filtering l*o 
device connecting said input circuit and said 
grid for supplying a biasing potential to said 
grid. 

5. Apparatus for photographically record¬ 
ing sound on a moving film comprising a 125 
source of light, a galvanometer arranged to 
reflect and vibrate a light beam from said 
source on said film, an input circuit, a ther¬ 
mionic amplifier having its plate connected 
with said galvanometer and its grid connect- 130 
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ed with said input circuit, a thermionic recti¬ 
fier and filtering device connecting said in¬ 
put circuit and said grid for supply¬ 
ing a biasing potential to said grid, and 
• means connected with said galvanometer for 
balancing out the plate current of said ampli¬ 
fier when there is no sound. 

6. Apparatus for photographically record¬ 
ing sound on a moving film comprising a 
10 source of light, a galvanometer arranged tc 
reflect and vibrate a light beam from said 
source on said film, an input circuit, a ther¬ 
mionic amplifier having the galvanometer 
arranged in series in its plate discharge cir- 
15 cuit and having its grid connected with the 
input circuit, thermionic rectifying and fil¬ 
tering apparatus connected with said input 
circuit and arranged to supply said grid a 
substantially uniform biasing potential de- 
20 pending'upon the average peak value of the 
current in the input circuit 
In witness whereof. I have hereunto set my 
hand this 3rd dav of December. 1029. 

CLARENCE W. HEWLETT. 
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My invention relates to photographic 
sound records and to the method and appara¬ 
tus for making such records. Photographic 
sound records usually are of one of two types, 
6 the variable density type and the variable 
width type, my invention being applicable 
to both types. 

It is known that a considerable part of the 
“ground noise” heard when a record of either 
10 type is being reproduced is a result of the 
light passing freely into the photo-electric 
cell through the relatively clear or thin por¬ 
tions of the sound record. When relatively 
loud sounds are being reproduced the ground 
15 noise is not noticeable but as the amplitude of 
the sound waves decreases the ground noise 
by comparison becomes more and more ap¬ 
parent. It is particularly noticeable just be¬ 
fore the sound starts and after it ceases. 

20 It is one object of my invention to provide 
an improved sound record whereby the 
“ground noise” noticeable at any time during 
the operation of a reproducing apparatus us¬ 
ing such a record is reduced to a negligible 
25 amount. Another object of my invention is 
the provision of an improved sound record¬ 
ing method and apparatus with which a mini¬ 
mum amount of ground noise will be pro¬ 
duced when the record is reproduced. 

30 My invention will be better understood 
from the following description taken in con¬ 
nection with the accompanying drawings, and 
its scope will be pointed out in the appended 
claims. 

35 Referring to the drawings, Fig. 1 is a com¬ 
bined circuit diagram and perspective view 
of apparatus embodying my invention for 
making a variable width sound record; Fig. 2 
shows a portion of a positive motion picture 
40 film having at one side a sound record made 
with the apparatus shown in Fig. 1; and Fig. 
3 illustrates apparatus similar to that shown 
in Fig. 1 for making a variable density sound 
record. . 

46 A preferred method of making a sound rec¬ 
ord of the variable width type is to employ 
an oscillograph galvanometer connected to a 
suitable sound pick-up device through one 
or more thermionic amplifiers and arranged 
60 to reflect a light beam on the moving film. 


1929. Serial No. 373,232. 

The beam reaching the film should be a very 
narrow line of light extending transversely 
of the direction of motion of the film. The 
galvanometer is arranged to cailse the light 
beam to vibrate in a direction also trans- ©s 
verse to the direction of motion of the film, 
the length of the light line which impinges 
on the film varying in accordance with the 
vibrations of the beam. Since i the current 
which actuates the galvanometer is alternat- eo 
ing in character the reflected light beam 
swings on both sides of its normal or zero de¬ 
flection position. With the moving element 
of the galvanometer at rest the latter hereto¬ 
fore usually has been adjusted to cause the es 
light line on the film to cover approximate¬ 
ly one half of the width of the sound track, 
which is the strip on the film reserved for the 
sound record, hence in the recording ope»*n- 
tion the portion of the film exposed by the "0 
light line has varied each side of the center 
line of the sound track. 

In Fig. 1 of the drawings I have shown the 
unexposed film 1 upon which thh sound rec¬ 
ord is to be photographed passing from a 
take-off reel, not shown, under guide roll 2, 
over the drum 3 and over a second roll 4 from 
which it passes to a take-up reel, not shown. 

In r order to simplify the drawings I have 
purposely omitted the various sprockets, film 
driving means, magazines, enclosing casings, 
etc., which constitute parts of the complete 
apparatus, as they form no part of my present 
invention. At the point of exposure, the 
film is supported on the surface of f he drum 8* 
and may be moved either by the drum 
tlirough suitable connection with a driving 
motor or lie moved by sprockets connected 
with the motor. 

The optical system by means ojf which the 
narrow line of light 6 is focused on the film is 
shown, for example, as comprising the electric 
lamp 7 forming the light source, the con¬ 
densing lens 8, the light stop 9, the mirror 10 
of the oscillograph galvanometer |11 of stand- 95 
ard construction, the cylindrical lens 12, 
screen 13 having a narrow opening 14 there¬ 
in and the microscope objective 15. Elements 
12 to 15 inclusive, it will be noted, are mount¬ 
ed for convenience in the tube 16, the objec- 
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tive 15 being adjustable therein to facilitate 
focusing the light beam on the film The 
light beam which passes the vertical edge of 
the stop 9 is reflected by the mirror 10 into 
* the tube 16 on screen 13 being concentrated in 
one meridian by the cylindrical lens 12 . As 
the mirror vibrates the reflected beam vi¬ 
brates in the direction of the opening 14 in 
screen 13 illuminating more or less of the 
opening. That part of the opening which at 
any instant is illuminated is imaged on a re¬ 
duced scale on the film forming the light line 
6 . As' the film moves uniformly past the fo¬ 
cused beam forming the light line the varia¬ 
tion in length of the line in accordance with 
the sound waves exposes the film in a manner 
to form a sound record of the variable width 
type, as shown, for example, at the left side 
of the positive film illustrated by Fig. 2. 

In making such a record, as has already 
been pointed out above, the zero deflection 
position of the galvanometer heretofore has 
been adjusted to cause the dividing line be¬ 
tween the exposed and the unexposed portion 
25 of the sound track to vibrate equally on both 
sides of the center line of the sound track. 
Accordingly when no sound is being recorded, 
substantia llj^ one half of the sound track is 
exposed and the other half is unexposed. The 
unexposed half of the negative and the oppo¬ 
site half of the positive print therefore are 
clear. It is this portion when the record 
is being reproduced which gives rise to the 
objectionable ground noise. I have found 
that the clear area of the positve sound rec¬ 
ord may be reduced to a minimum by adjust¬ 
ing the galvanometer to cause the exposing 
light beam to take a position scarcely cover¬ 
ing any portion of the width of the sound 
track when no sound is being recorded and 
by causing the zero position of the galvanom¬ 
eter when it is vibrated in response to the 
sound, to move toward the center of the sound 
45 tr ^ c ^- Th e resulting sound record when 
printed has a minimum amount of clear area, 
which area also decreases as the volume of the 
sound decreases so that when no sound is. be¬ 
ing recorded the sound track is almost en¬ 
tirely black. In Fig. 2 I have shown a small 
section of a positive motion picture film 20 
having a sound record 21 thereon, in accord¬ 
ance with my invention, arranged between 
the pictures 22 and one row of sprocket holes. 
It will be noted that in the lower portion of 
the film section illustrated, where no sound 
is recorded, the sound track 23 is all black 
except the narrow dear band 24. 

As seen fron Fig. 2 the opaque portion of 
the sound record has a series of peaks which 
w extend substantially to but not beyond the 
boundary of the dear portion of the sound 
track. The axis of the record or line of sep¬ 
aration between the opaque and dear por¬ 
tions during the recording, of sound is not 
straight as m the former variable width rec- 


25 


40 


60 


ords but on the contrary is irregular and at 
varying distances from the straight boundary 
line of the sound track in accordance with the 
volume characteristic of the sound being re¬ 
corded. For example, when there is no sound 
the axis is parallel with and dose to the track 
boundary of the clear portion; when, however, 
there is sound the axis recedes from that 
boundary in accordance with the volume of 
the sound. 

I shall now describe the means which I 
have devised and illustrated in Fig. 1 for 
causing the oscillograph galvanometer to vi¬ 
brate the exposing light beam in the manner 
described. Connected between the bifilar 30 
moving element 25 supporting the mirror 10 
of the galvanometer and the last amplifier 26 
of which there may be several connected with 
the pick-up microphone (not shown) is the 
rectifying apparatus 27. The purpose of 85 
this apparatus is to superimpose upon the nor¬ 
mal sound responsive current fed to the gal¬ 
vanometer a suitable rectified component 
thereof. I employ an arrangement compris¬ 
ing four contact rectifiers 28, 29, 30 and 31, 90 
such, for example, as those described and 
claimed in the Grondahl Patent 1,640,335, 
August 23, 1927, connected in the manner 
shown by the leads 32 and 33 with the filament 
and plate circuit of the amplifier 26 and by 95 
the leads 35 with the moving element 25 of 
the galvanometer. These connections include 
the variable resistances 37 and 38 and the in¬ 
ductances 39 and 40. Preparatory to using 
this apparatus to make a sound record I pre- iqc 
fer first to adjust it by varying the values of 
resistances 37 and 38 while employing, for 
example, a 500 cycle steady signal from the 
amplifier 26 Until the half cycle deflection of 
the light beam due to the alternating signal 10 - 
current is substantially equal to the deflection 
due to the rectified current. I then adjust 
the zero deflection position of the galvanom¬ 
eter so that when there is no sound being re¬ 
corded the light beam laps over a small frac- no 
tion only of the sound track which in the posi¬ 
tive appears as the narrow clear line 24. In 
some cases I may adjust the galvanometer so 
that there shall be no overlap of the beam, 
hence no line 24 when there is no sound, but Ii: 
to avoid unnecessarily cutting off the peaks 
of high amplitude waves I prefer to have the 
slight overlap described. The rectifier may 
be adjusted so that the rectified current equals 
the normal alternating current sound current, ISC 
is greater, or is less than the same as condi¬ 
tions require. By reason of the inductance in 
the circuit of the rectified current the wave 
form is smoothed out to the desired extent and 
while I have obtained satisfactory results us- 12 c 
ing the arrangement shown whereby I believe 
the value of the rectified current which dis¬ 
places the zero deflection position of the gal¬ 
vanometer corresponds approximately to the 
average value, I may in certain cases prefer ^ 
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to make use of any of the well known arrange¬ 
ments to make the shifting of the zero re¬ 
sponsive to the peak value of the sound cur¬ 
rent instead of the average value or to even 
® use the E. M. S. value. It will be understood 
that the circuit constants may be varied at 
will to suitably delay the time change of the 
rectified component of the current to give 
any desired operation of the galvanometer. 
10 It will be understood that in any case the 
frequency of variation of the rectified current 
should be below the audible range. 

In reproducing from sound records as here¬ 
tofore constructed where the ground noise 
15 prior to the beginning of the sound or after 
the termination thereof has been objection- 
ible the operator sometimes has operated the 
fader to cut off the light beam directed on 
the film during the times of silence. With a 
20 film made in accordance with my invention 
the light reaching the cell is almost entirely 
cut off automatically whenever there is no 
sound, the quantity of light reaching the cell 
is also reduced as the volume of the sound is 
25 reduced. 

In the arrangement which I have shown 
the exposing light beam has a sharp edge, 
called the working edge, due to the straight 
side of stop 9 and the focal position thereof, 
30 hence the serrated edge of the sound record 
21 is sharply defined. If, however, the 
sound record is made with a graded edge 
produced, for example, by using a graded 
edged stop 9 or by merely placing the stop 
35 at the proper out-of-focus position and allow¬ 
ing the wave peaks to over-shoot the limits of 
the sound track a record is obtained which 
resembles the variable density or ladder type 
of record. Here again the ground noise is 
40 reduced by the use of the rectifying appa¬ 
ratus already described to shift the zero po¬ 
sition of the galvanometer. 

For making a record such as shown in Fig. 
2, initial setting of the galvanometer result- 
45 ing in the clear band 24 of the print will de¬ 
pend to a certain extent on the relative value 
of the rectified current, it being desirable to 
start with the galvanometer zero spaced from 
the adjacent edge of the sound track only so 
50 far as to insure against the possibility of the 
peaks of the recorded waves excesively over¬ 
shooting the limit of the sound track at that 
edge since it has been found that any mate¬ 
rial cutting off of the peaks at one edge re- 
66 suits in a noticeable distortion of the repro¬ 
duced sound. 

In the form of my invention illustrated in 
Fig. 3 for making a sound record of the va¬ 
riable intensity type, the film, the support- 
00 ing drum therefor, and the means for focus¬ 
ing on the film a narrow light line are simi¬ 
lar to what is shown in Fig. 1. Instead of 
employing a light source of constant in¬ 
tensity and reflecting a light beam therefrom 
65 by an oscillograph mirror as in that figure 


there is shown the variable intensity dis¬ 
charge lamp 45 whose rays are condensed by 
the spherical lens 40 and the cylindrical lens 
12 on the screen 13 having the narrow open¬ 
ing 14. The entire opening is constantly 7° 
illuminated, the degree of illumination being 
variable in accordance with the sound waves 
to be recorded. Lamp 45 is illuminated 
partly by direct current from the battery 47 
to which it is connected through the poten- 76 
tiometer device 48 and partly by combined 
alternating and direct currents from the rec¬ 
tifying apparatus 27. The latter is shown 
as similar to that illustrated in Fig. 1, the 
circuit 35 being connected in series with the 80 
lamp 45 and the potentiometer 48 so that the 
rectified current shall assist the battery cur¬ 
rent. In using this apparatus to record 
sound, the potentiometer is adjusted so that 
when there is no sound the illumination of 85 
lamp 45 is somewhat !>elow that required for 
good sound recording, the light being pref¬ 
erably so dim at such times that the film is 
substantially unexposed. During the re¬ 
cording of sound the rectified current brings 9C 
up the illumination of the lamp to a proper 
or intermediate recording intensity such as 
that which would be used were no rectifier 
employed. The alternating current corre¬ 
sponding to the sound waves being recorded 9^ 
then modifies the illumination of the lamp 
causing it to vary above and below said in¬ 
tensity in the well understood manner. 

1 have chosen the particular embodiments 
described above as illustrative of my inven- 10C 
tion and it will be apparent that various 
modifications may be made without depart¬ 
ing from the spirit and scope of my inven¬ 
tion which modifications I aim to cover by 
the appended claims. lo: 

What I claim as new and desire to secure 
by Letters Patent of the United States, is,— 

1. The method of making a photographic 
sound record adapted to produce a minimum 
amount of ground noise upon the reproduc- 110 
tion of the recorded sound which comprises 
exposing a sensitive film to a light beam, vary¬ 
ing the beam in accordance with the wave 
form of the sound being recorded and varying 
the zero of the beam in accordance with the 115 
volume of the sound. 

2. The method of making a variable width 
photographic sound record in which the clear 
area varies with the vohime of the sound be¬ 
ing recorded which comprises exposing a sen- 120 
sitive film to a light beam, vibrating the beam 
laterally of the film in accordance with the 
wave form of the sound being recorded, and 
producing a lateral displacement of the zero 
position of the beam in accordance with the 1£5 
volume of the sound. 

3. A film having a sound track containing 
variable width photographic record of sound 
waves the axis of the record varying in posi¬ 
tion relative to one side of the sound track in I?** 
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accordance with the volume characteristic of 
the recorded sound. 

4. A film having a sound track containing 
a variable width photographic sound record 

6 the peaks of the opaque portion of the record 
extending substantially to the side of the 
sound track irrespective of variations in the 
volume of the recorded sound. 

5. A film having a sound track containing 
10 a sound record which record comprises rela¬ 
tively clear and opaque portions bounded by 
the respective opposite sides of the sound 
track, the axis of the record receding from 
the side of the sound track bounding the 

15 clear side of the record in accordance with 
the volume of the recorded sound. 

6. Apparatus for photographically record¬ 
ing sound on a moving sensitive film com¬ 
prising means for directing on the film a 

20 variable light beam, and means for supplying 
to said means for the control thereof an alter¬ 
nating current corresponding to the sound 
waves to be recorded and a direct current in 
response to the sound. 

25 7. Apparatus for photographically record¬ 

ing sound on a moving sensitive film compris¬ 
ing means for directing a variable light beam 
on the film, and means for supplying to said 
means an alternating current corresponding 
30 with the sound waves to be recorded and a di¬ 
rect current variable in accordance with said 
sound waves. . 

8. Apparatus for photographically record¬ 
ing sound on a moving sensitive film compris- 

35 ing means for directing a variable light beam 
on the film, and means for supplying to said 
means an alternating current corresponding 
with the sound waves to be recorded and a 
superposed rectified component of said cur- 
rent. ' , 

9. Apparatus for photographically record¬ 
ing sound on a moving sensitive film compris¬ 
ing means for directing a variable light beam 
on the film, and means for supplying to-said 

45 means an alternating current corresponding 
with the sound waves to be recorded, means 
for modifying the response of said first men¬ 
tioned means to said alternating current in ac¬ 
cordance with a rectified component of said 
50 current. 

10. Apparatus for making a variable 
width photographic sound record in which 
the area of the dear portion thereof varies 
approximately with the sound volume includ¬ 
es ing means for directing a light beam on a 

light sensitive film and means for vibrating 
the beam laterally in accordance with the 
sound waves to be recorded and for produc¬ 
ing an additional lateral displacement of the 
00 beam in accordance with the volume of the 
sound. 

11. Apparatus for photographically re¬ 
cording sound on a moving sensitive film 
comprising a source of light, means for di- 

08 rectang a light beam therefrom on said film 


and for vibrating the beam transversely of 
the film in accordance with the sound to be 
recorded, and sound responsive means for 
shifting the zero deflection position of said 
beam transversely of said film. 70 

12. Apparatus for photographically -re¬ 
cording sound on a moving sensitive film 1 ' 
comprising a source of light, means compris¬ 
ing an oscillograph galvanometer for reflect¬ 
ing a light beam from said source on said 75 
film and for vibrating it in accordance with 
the sound waves to be recorded to form a 
variable width sound record, and means re¬ 
sponsive to said sound waves for shifting 
laterally of the film to zero deflection posi- gg 
tion of the vibrated light beam. 

13. Apparatus for photographically re¬ 
cording sound on a moving sensitive film 
comprising a light source, an oscillograph 
galvanometer arranged to reflect a light beam 85 
therefrom to said film and adapted to be vi¬ 
brated by an alternating current correspond¬ 
ing to the sound to be recorded thereby form¬ 
ing a variable width sound record, and means 
responsive to said sound for superposing a 90 
direct current on the alternating current in¬ 
put of said galvanometer. 

14. Apparatus for photographically re¬ 
cording sound on a moving sensitive film 
comprising a light source, an oscillograph r 
galvanometer arranged to reflect a lightheam 
therefrom to said film to form a variable 
width sound record thereon, and means for 
supplying to said galvanometer an alternat¬ 
ing current corresponding to the sound 100 
waves to be recorded, and a superposed recti¬ 
fied component thereof. 

15. Apparatus for photographically re¬ 
cording sound on a moving sensitive film 
comprising a light source, an oscillograph 10 s 
galvanometer arranged to reflect a light beam 
therefrom to said film to form a variable 
width sound record thereon, a sound current 
amplifier having a connection with said gal¬ 
vanometer, and rectifier means in said con- no 
nection for superposing on the alternating 
sound responsive current supplied to the gal¬ 
vanometer a - direct current controlled in 
value by the sound being recorded. 

In witness whereof, I have hereunto set 115 
my hand this 22nd day of June, 1929. 

LEWIS T. ROBINSON. 
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dated April 12, 1932. Disclaimer filed August 13, 1938, hy the assignee, 
General Electric Company. j 

Hereby enters this disclaimer to claims 1,6,7,8, and 9 of the said Letters Patent. 
[Official Gazette September 6 , 1958.] 
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The invention relates to methods of and 
means for recording and reproducing sound 
and particularly to photographic methods 
and means for this purpose in which the in- 
c tensity of the sound is represented by varia¬ 
tions in the amount of light delivered to the 
record. 

All sound-recording-and-reproducing de¬ 
vices introduce more or less extraneous noises, 
!0 including ground tones. When the sound to 
be recorded is fainter than that to which the 
apparatus is ordinarily adjusted, as, for ex¬ 
ample, when it is a diminuendo passage in 
music, the distinction between the sound and 
the ground tone is less, and the satisfactory 
recording and reproduction of such sounds 
is thereby rendered difficult. 

It is an object of my invention to provide 
a means for satisfactorily recording and re- 
20 producing sounds, even when the program 
includes both loud sounds and faint sounds. 

It is a further object of my invention to 
provide a variable degree of amplification 
between the sound-responsive device and the 
25 recording instrument, whereby a greater de¬ 
gree of amplification may be utilized for faint 
sounds. 

It is a further object of my invention to 
provide a feature in the record by means of 
co which the degree of amplification utilized in 
reproduction may be so controlled that 
sounds which were recorded with a high de¬ 
gree of amplification may be reproduced with 
a small degree of amplification. 

It is a further object of my invention to 
provide automatic means whereby the degree 
of amplification between the microphone and 
the recorder may be made to correspond to the 
average intensity of the sound and also auto- 
40 malic means whereby the degree of amplifi¬ 
cation between the record-controlled device 
and the sound-producing device may be auto¬ 
matically adjusted in accordance with the 
above-mentioned feature of the record. 

4: It is a further object of my invention to 

provide means whereby the average degree 
of darkening of the negative may be con¬ 
trolled in accordance with the average in¬ 
tensity of the sound. The excess or deficiency 
' 3 of darkening, at any point of the record, cor¬ 


responding to the momentary sound pressure, 
will, in the case of the area type of record, be 
manifest as peaks or valleys at one edge of 
the darkened area. 

In the case of a photographic record of the 56 
type in which not area but density varies with 
the sound, the momentary changes corre¬ 
sponding to instantaneous sound values will 
be manifest as bands or lines across the rec¬ 
ord, denser or thinner than the average. In 60 
a negative of this type, the average density 
changes as the average width of the dark¬ 
ened area changes in the record of the first- 
described type. 

Changes in the degree of darkening, wheth- 65 
er they are changes of density or of area of 
the darkened portion, can represent the sound 
values, and the average darkening can repre¬ 
sent the average intensity of the sound in 
either type of record. i 70 

Obviously, both the average character and 
the variations from point to point in the 
negative are represented by corresponding 
opposite characteristics in the positive. 
Where the average darkening of the nega- 75 
tive is greatest, the positive will show a 
greater average degree of clearness. In the 
case of the area-type of record, this means 
that the clear area in the positive will be 
greater at such places. In the case of the var- 80 
lable-density type of record, this means that 
the positive will, on the average, be more 
transparent there. 

It is a further object of my invention to 
so correlate the change in average darkening 85 
with the change in amplification that the in¬ 
dividual maxima of darkening will be of a 
more nearly constant value. 

It is a further object of my invention to 
provide a means whereby the average value of 90 
the rectified current from a microphone may 
be indicated by a bias upon the grid of the 
first amplifier tube. 

.It is a further object of my invention to 
provide means whereby the average degree of 05 
illumination of a photo-electric cdl shall con¬ 
trol the average potential of the grid of a 
vacuum tube. 

My invention will be better Understood by 
reference to the following detailed descrip- 100 
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tion and the accompanying drawing, in 
which: 

Figure 1 is a view, partially in section and 
partially diagrammatic, of a portion of the 
_ negative of a photographic sound record. 

* Fig. 2 is a similar view of apositive cor¬ 
responding to the negative in Fig. 1. 

Fig. 3 is a diagram of the circuits and ap¬ 
paratus used in the recording system, and 

Fig. 4 is a diagram of the circuits and ap¬ 
paratus used in the reproducing system. 

In the negative shown in Fig. 1, the frames 
1 represent the pictures of an ordinary mov¬ 
ing picture record. The rectangle 2 repre- 
sents the guide through which the record 
must pass while recording sound. The win¬ 
dow 3, which is shown in Fig. 3, also repre¬ 
sents a slit through which the record is illu¬ 
minated to a greater or less extent, corre- 
QQ sponding to the sound. 

The positive record shown in Fig. 2 com¬ 
prises corresponding parts, including the 
rectangular pictures 5. A gate 6 and a win¬ 
dow 7 cooperate with the sound record 8. 
0 , The sound record 8, represented by.the clear 
area in Fig. 2, corresponds to the darkened 
area in the negative represented by the shad¬ 
ed area 9 in Fig. 1. 

In the apparatus shown in Fig. 3, a micro- 
j phone 11 supplies current in the output cir¬ 
cuit 12 which includes the primary of a trans¬ 
former 13 and the primary of a transformer 
14 in parallel thereto. 

The secondary of the transformer 13 is 
— connected to the grid of a vacuum tube 15 
and, through a resistor 16 and a biasing bat¬ 
tery 17, to the filament of the same tube. 
The tube 15 is connected to an amplifier 18, 
the connection being of a character which 
40 causes the tube 15 to amplify to a degree de¬ 
termined by the average potential upon its 
grid. One well-known circuit for producing 
this result is illustrated. It includes a re¬ 
sistor 21 in the plate circuit of the tube 15 
and a condenser 22 by means of which the 
end of said resistor nearest the anode of the 
tube is connected to the input of the ampli¬ 
fier 18. __ 

The usual plate battery 23-is inserted, at 
any desired point, in the plate circuit If 
placed, as shown, at the filament end of the 
resistor 21, the same plate battery may also 
serve as the B-battery for the amplifier 18. 

The output of the amplifier 18 is connected, 
preferably through a transformer 24, to the 
vibrating element of an oscillograph 25. A 
light source 26, with which ax 3 associated a 
diaphragm 27 and an optical system, repre¬ 
sented by the lens 28, illuminates the mirror 

• of the osollograph. The light reflected from 
the mirror is received upon the slit 3 and 
illuminates more or less of the film, accord¬ 
ing to the position of the mirror. The dia¬ 
phragm 27 is preferably made to present a 
sharp straight edge to the light in order that 
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the edge of the sound record made upon the 
film shall be definite. 

The transformer 14 supplies the input of 
a vacuum tube 30 which is equipped with a 
grid condenser 31 and grid leak 32, causing 70 
the tube 30 to act as a rectifier. A low-pass 
filter is inserted in the plate circuit of the 
tube 30. This filter includes an inductor 33 
and a pair of condensers 34. The B-battery 
35 is shown as outside of this filter but it may 75 
be inserted at any convenient point in the 
plate circuit. 

The resistor 16 is connected across the 

g late circuit of the tube 30 outside of the 
Iter. If desired, an adjustable resistor 36 
may be included in the shunt connection. 
The resistor 39 of a potentiometer is con¬ 
nected in parallel to the resistors 16 and 36. 
Between the slider of the potentiometer and 
one end thereof, a condenser 41 is connected. 
The output circuit of the potentiometer is 
connected to the secondary of the trans¬ 
former 24 in series with the oscillograph 25. 

The condenser 41, the transformer secondary 
and the vibrator of the oscillograph thus form 90 
a circuit which, preferably, is of small im¬ 
pedance to currents of audio frequency. 

In Fig. 4, the light source 45 is concentrated 
by any suitable optical system, represented 
by the lens 46, upon a sound record which is 05 
made by printing a positive, like that shown 
in Fig. 2, from a negative, like that shown in 
Fig. 1. The light which traverses the sound 
record is received in a photo-cell 47 which is 
supplied with current from a battery 48. The 100 
circuit of the battery 48 includes the primary 
of a transformer 49, a resistor 51 and the 
photo-cell 47 in series. 

A resistor 52 is connected across the sec¬ 
ondary of the transformer 49 in a loop circuit 105 
which includes the primary of a transformer 
53, through which the link circuit is connected 
to the grid circuit of a vacuum tube 54, con¬ 
nected to an amplifier 55, preferably in the 
same way as the tube 15 to its amplifier 18. 110 
The output of the amplifier 55 supplies a 
loud speaker 56 or other sound-reproducing 
device. 

In shunt to the resistor 51 is a condenser 57 
which is connected to the grid and filament of Ilf 
the tube 54. A C-battery 58 is included in the 
connection to provide a bias upon the grid of 
the tube 54. 

In the operation of the device, the sound to 
be recorded is received upon the microphone 
11. Currents produced tnereby in the circuit 
12 are transmitted by the transformer 13 to 
the grid and filament of the tube 15 and am¬ 
plified thereby to a degree determined by the 
average potential upon the grid 15. 

Currents in the circuit 12 produce varying 
potentials upon the grid of the rectifier tube 
30. Because of the condenser 31 and the re¬ 
sistor 32, the changing potentials cause a 
charge to accumulate upon the grid of the 
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tube 30 and thus vary its potential in a way 
which corresponds to the average value of 
the amplitude of the changing potentials. 

This action is well understood, being strict- 
5 ly analogous to the action of the usual grid- 
condenser—grid-leak type of detector. The 
difference, however, is that the oscillations in 
the potential are much slower than in the 
usual detector tube because the input from the 
10 circuit 12 is of audio frequency. 

The detector or rectifier tube 30 delivers a 
current to its output circuit which has a very 
small audio-frequency component and the 
main compound of which varies in accordance 
15 with the average intensity of the sound at the 
microphone 11. In order that momentary 
abrupt changes of intensity or the instantane¬ 
ous changes, corresponding to the sound pres¬ 
sure, shall not produce corresponding abrupt 
20 current changes in the output of the tube 30, 
the filter 33—34 is provided. Preferably, 
this filter is of a low-pass type, greatly attenu¬ 
ating audio frequencies. 

Frequencies of the order of one or two 
25 cycles per second, or even as lo'w as a cycle in 
one or two seconds are transmitted by the 
filter and produce corresponding changes in 
the current in the resistors 16 and 39. The 
correct division of the current between these 
so two resistors may be adjusted by adjusting 
the resistor 36. A further adjustment of the 
relation between the effect, at the oscillo¬ 
graph, of the steady or slowly-changing cur¬ 
rent through the resistor 16 and of the poten- 
S5 tial changes at audio-frequency transmitted 
by the transformer 13 is obtained by adjust¬ 
ment of the potentiometer 39. 

When the current through the resistors 16 
and 36 increases, the potential drop across the 
40 resistor 16 increases. The left-hand end of 
the resistor 16, therefore, becomes more nega¬ 
tive, the impedance of the tube 15 increases, 
the proportion of all the impedance in the cir¬ 
cuit of the battery 23 to the impedance of the 
45 resistor 21, therefore, increases, and the po¬ 
tential changes delivered across the condenser 
22 are, therefore, of smaller amplitude. 

It will thus be seen that a change in the 
average potential across the resistor 16 re- 
50 suits in a change in the average amplification 
performed in the tube 15. If this change, as 
the apparatus is first set up, is in the oppo- 
; site direction to that desirea, a reversal or the 
connections from the tube 30 to the ends of 
65 the resistor 16 will reverse the direction of 
change in the degree of amplification. 

Faint sounds produce small changes upon 
the grid of the tube 30, causing only a small 
negative charge to accumulate thereon and so 
60 diminish the current in the plate circuit of 
the tube 30 only slightly from the value there¬ 
of corresponding to silence. Loud sounds 
produce large changes of potential upon the 
grid 30 and, consequently, diminish the cur¬ 
es rent through the resistor 16 by a large amount. 
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Therefore, faint sounds result in a high de¬ 
gree of amplification, and loud sounds are 
amplified to a smaller degree. 

The peaks in the record 8, corresponding 
to faint sound, are shown in the; lower part 70 
of Fig. 2 as of-small height, but they are of 
relatively greater height than would be the 
case if it were not for the change in ampli¬ 
fication just described. 

Similarly, at the top of Fig. 2, the peaks 75 
are shown as of greater height, to represent 
the louder sounds, but they are not of as 
great a relative height as they Would be if 
the amplification. corresponding to loud 
sounds were not diminished as explained. 8C 

In addition to the change in amplification, 
there is a change in the zero point from which 
the waves in the record begin. This is ac¬ 
complished by the steady current through 
the output of the potentiometer 39. The $5 
potentiometer delivers a steady current 
through the oscillograph 25 which is super¬ 
posed upon the audio-frequency current in¬ 
troduced through the transformer 24. The 
effect of the steady current through the os- 80 
cillograph is to permanently deflect the mir¬ 
ror and thus bring at least a portion of the 
slit 3 into the region of permanent illumina¬ 
tion, or if the permanent deflection be in the 
opposite direction, a region of permanent 
darkness. I have called tnis shift of the base 
line permanent in order to distinguish it 
from the changes taking place at audio fre¬ 
quency. Actually, it may change every few 
seconas or even a few times per second. 

The combined effect of the steady and the 
audio-frequency currents is preferably suffi¬ 
cient to cause the maximum which the length 
of the illuminated portion of the slit 3 at¬ 
tains during each swing of the mirror to be 
substantially a constant. Obviously, this 
ideal is not reached in actual practice, be¬ 
cause, in addition to the change in amplitude 
during a crescendo or diminuendo passage, 
there are, in any program, momentary loud¬ 
er sounds and moments of silence which are 
not removed by the slow correcting action 
of the tube 30. 

It is not desirable that they should be re¬ 
moved. The reproduction ought to give 115 
these effects with the others. The straight 
line along the top of the dark peaks in h ig. 

1, or the top of the light-colored peaks in 
Fig. 2, represents this characteristic of the 
record of a sound of gradually changing in- i- 1 *' 
tensity, unaccompanied by any sudden 
changes to louder or fainter sounos. 

The film, having been exposed in the ap¬ 
paratus shown in Fig. 3, is developed and 
printed, thus producing a record like 125 
that shown in Fig. 2. Such record is then 
used in an apparatus like that shown in 
Fig. 4. ! 

When a portion of the record film corre¬ 
sponding to loud sounds, for example, that 130 
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in the upper part of Fig. 2 is passing in front 
of the optical system 46, the photo-cell 47 is 
illuminated only by the passage of the peaks 
in front of the slit. There is no area un- 
r broken by valleys passing before the slit. 
° Therefore, the ceil is only moderately illumi¬ 
nated. . 1 

The average current through the circuit 
of the battery 48 is, therefore, small, the po- 
10 tential across the resistor 51 is small and 
the grid of the tube 54 is, therefore, less nega¬ 
tive than under average conditions. When 
the grid is less negative, the amplification is 
greater. Therefore, the sounds which are 
15 recorded with a relatively small amplifica¬ 
tion when exposing the film are reproduced 
with a relatively large amplification. 

The sound record represented near the bot- 

* tom of Fig. 2 , which corresponds to the rec- 
2 Q ord of faint sounds, presents a relatively wide 

band of clear film. It, therefore, causes the 
photo-cell 47 to be illuminated strongly. 
This results in a more negative grid at the 
tube 54 and, therefore, a smaller degree of 

* amplification. Thus, the sounds which were 
recorded with a large degree of amplification 
are reproduced with a small degree of ampli¬ 
fication. For this reason, the sounds are not 

4 over-emphasized in the reproduced program 
-0 but appear as faint sounds. 

It will be seen that the effect of ground 
tone, whether due to film noises or to noises 
in the amplifiers, is largely avoided by this 
, procedure. Loud sounds may be recorded 
upon the film, without difficulty from ground 
tone because the latter is negligible, as com¬ 
pared with them. Faint sounds, having been 
amplified to a greater degree, are then large, 
as compared with the ground tone. The rec- 
•:<) ord ground tone will, therefore, not inter¬ 
fere with' the reproduction of the amplified 
sounds. When reproducing from the record, 
a high degree of amplification is not em¬ 
ployed, even for the faint sounds, and, there- 
45 fore, any danger of magnifying the ground 
, tone, even when reproducing faint sounds, is 
avoided. 

The means described for impressing a slow¬ 
ly changing potential upon the grid of the 

* 50 tube 15 in the recording device or upon the 

grid of the tube 54 in the reproducing de¬ 
vice are automatic. Obviously manual ad¬ 
justments guided either by ammeter read¬ 
ings or by the operator’s estimate of the 
55 average loudness may be made to give the 
same results. * • 

By reversing the connections from the grid 
and filament to the resistor either at the tube 
15 or the tube 54, the negative, instead of 
thepositive,may be used for reproduction. 

The system, with the connections then re¬ 
versed and the oscillograph adjusted for the 
zero current position near the sprocket-holes 
instead of near the picture-record, as shown 
iD Figure 1, will produce a negative in which 


the crests near the edge of the film will fol¬ 
low approximately a straight line. The shift 
of the mid-point of the successive undulations 
with changing amplification, being in the op¬ 
posite sense when the connections to resistor 70 
39 are reversed, the average degree of dark¬ 
ening of the negative, as a whole, now de¬ 
creases instead of increasing with faint 
sounds. 

I have shown and described only one form 715 
of my invention and mentioned only a few 
modifications. It will, however, be apparent 
to those skilled in the art that many other 
modifications are possible. Accordingly, the 
omission of specific mention of such modifies- 80 
tions is not to be regarded as a limitation. 

No limitations are intended except those 
stated in the claims or required by the prior 
art. 

I claim as my invention: 85 

1 . In a sound-recording system, an ampli¬ 
fier, including a vacuum tube, means for im¬ 
pressing a potential varying at sound fre¬ 
quency upon the grid thereof, means con¬ 
trolled by the intensity of the sound for im- 90 
pressing a slowly varying potential upon said 
grid, a recorder including a member moved 

by the output of said amplifier and means re¬ 
sponsive to the said slowly varying potential 
for controlling the mean position of said 95 
member. 

2. In a system for reproducing sound from 
a photographic sound record, a photo-cell 
the illumination of which is controlled by 
said record, a circuit in which the current is 100 
controlled by said photo-cell, a vacuum tube, 
means for impressing potential correspond¬ 
ing to the sound-frequency variations of cur¬ 
rent in said circuit upon the grid of said 
vacuum tube, and means for impressing a 105 
biasing potential upon said grid which varies 

in accordance with the variation in the aver¬ 
age illumination of said photo-celL 

3. A photographic sound record having va¬ 
riations in darkening corresponding to audio- 110 
frequency, the amplitude of said variations 
bearing a ratio to the amplitude of the corre¬ 
sponding sound, which ratio is different at 
different parts of the record, and the average 
amount of darkening corresponding to said 118 
ratio at each part of the record, whereby the 
average degree of darkening is correlated to 
the average intensity of the corresponding 
sound. 

4. The method of reproducing a sound pro- 120 
gram which consists in translating the sound 
into electrical pulses, amplifying said pulses 

to produce amplified current pulses and su¬ 
perimposing said current pulses on a relative¬ 
ly steady current, controlling the degree of l 25 
amplification of said pulses to cause a great¬ 
er degree of amplification for faint sounds ‘ 
than tor loud sounds, so modifying the ampli¬ 
tude of said relatively steady current that the 
sum of said steady current and the maximum 180 
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• value of said current pulses is an approxi¬ 
mately constant value, forming a single rec¬ 
ord of the variable area type in accordance 
with said sum, controlling an energy output 
in accordance with said record, amplifying 
° the variations in said output corresponding 
to said impulses, controlling the degree of 
amplification in accordance with the ampli¬ 
tude of said relatively steady current as ro- 
10 corded on said record to cause a smaller de¬ 
gree of amplification for faint sounds tlran 
ft r loud sounds, and translating said ampli¬ 
fied energy variations into sound. 

5. The method of producing a sound record 
15 which consists in translating the sound into 
electrical impulses, amplifying said impulses 
to produce amplified current pulses and su¬ 
perimposing said current pulses on a relative¬ 
ly steady current, controlling the degree of 
OQ amplification of said pulses to cause a great¬ 
er degree of amplification for faint sounds 
than for loud sounds, so modifying the am¬ 
plitude of said relatively steady current that 
the sum of said steady current and the maxi- 


which the darkened area of the negative ac¬ 
cords with the instantaneous Values of said 
electrical energy and in which the area has 
peaks corresponding to the amplitude of said 
electrical energy, and means responsive to jq 
t aid amplitude for varying the mean position 
of that boundary line of the record which is 
defined by said peaks. 

9. Sound-recording apparatus comprising 
means for transforming sound energy into 
electrical energy, means for impressing a rec¬ 
ord of said electrical energy on a permanent 
medium, and means for varying the zero 
boundary of said record in accordance with 
the amplitude of said impressed sound energy, go 

10. A photographic sound record in which 
the negative has variations in darkening cor¬ 
responding to audio-frequency, the amplitude 
of said variations bearing a ratio to the am¬ 
plitude of the corresponding sound, said ratio 85 
being larger for small sound amplitudes 
than for large sound amplitudes, and the 
average amount of darkening increasing with 
the increase in said ratio. 


25 mum value of said current pulses is an ap¬ 
proximately constant value, and forming a 
record of the variable area type in accordance 
with said sum. 

G. A translating system comprising means 
3l) for impressing the reeord of a physical phe¬ 
nomenon on a permanent medium, said rec¬ 
ord being of the typo in which the darkened 
area of the negative accords with the instan¬ 
taneous values of said phenomenon and in 
33 which the area has jieaks corresponding to the 
intensity of said phenomenon, and means re¬ 
sponsive to said phenomenon for so varying 
the mean position of that boundary line of the 
record which is defined by said peaks that 
40 the tops of said peaks attain substantially a 
common level. 

7. In translating apparatus of the type ir- 
corporating means for transforming a me¬ 
chanical disturbance into an electrical dis- 

43 turbance and means for impressing a record 
of said electrical disturbance on a permanent 
medium, said electrical disturbance being mi¬ 
croscopic in character, said record being of 
the type in which the darkened area in the 
so negative accords with the instantaneous value 
of said electrical disturbance and in which 
said area has peaks corresponding to the in¬ 
tensity of said electrical disturbance, means 
for introducing a microscopic variation in 
w said electrical disturbance, said electrical dis¬ 
turbance and said microscopic variation be¬ 
ing so related that the tops of said peaks are 
at substantially a constant level. 

8. Sound-recording apparatus comprising 
®° means for transforming sound energy into 

electrical energy, means for varying the am¬ 
plitude of the electrical energy of said trans¬ 
formed sound, means for impressing a re¬ 
cording of said electrical energy on a perma- 
® r ‘ nent medium, said record.being of the type in 


11. Apparatus for reproducing sound from 80 
a positive corresponding to the negative de¬ 
scribed in claim 10 comprising a photo-cell, an 
amplifier, means for passirig light through 
said positive onto said photo-cell, and means 
for decreasing the amplifying ability of said 85 
amplifier in response to an increase of the 
average amount of light falling on said photo¬ 
cell. 

12. A sound record of the variable density 
type comprising regions of darkness inter- 100 
spaced with background regions of lesser 
darkness characterized by that the average 
intensity of the background regions varies 

in accordance with the intensity of the sound 
recorded. i 105 

In testimony whereof, I have hereunto sub¬ 
scribed my name this 14th day of November 
1928. I 

CLINTON R. HANNA. 
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My invention relates to sound-recording and 
sound-reproducing systems and it has particular 
relation to systems wherein the sound-records 
are in the form of linear films. 

5 Photographic sound-records, in the form of 
linear films may be divided into two general 
classes, in accordance with the methods used In 
their manufacture, i. e., variable-density records, 
such as are made through the agency of a glow- 
10 tube, a Kerr-cell, or the like, and variab^-area 
records made by causing the film to be more or 
less exposed, transversely thereof, to light from 
a fixed source. 

In my copending application. Serial No. 321,365, 
15 filed November 23, 1928. matured into Patent No. 
1.888.724. Nov. 22, 1932, for an improvement in 
Sound recording and reproducing systems, I have 
disclosed an invention in which the undesirable 
effects of ground-tone are minified by automat!- 
20 cally controlling the degree of amplification. In 
the present application I disclose means for ob¬ 
taining similar results and other desirable results, 
as well, by automatically controlling certain other 
factors and leaving the amplification free to be 
25 independently controlled. 

Although I have found my Invention to be use¬ 
ful in the making of sound-records of both types, 
its application to a sound-recording system where¬ 
in the record is of the variable-area type has been 
30 chosen for purposes of illustration and explana¬ 
tion. Such a system, preferably, comprises a 
constant source of light, a lens for focusing the 
light upon a slotted diaphragm, or mask, an oscil¬ 
latory mirror for causing an Image of the slot to 
55 move transversely of the film in Its travel, and 
a lens-system for reducing the size of the image 
upon the film. It is also customary to so orient 
the mirror that one end of the image of the slot 
falls upon the film midway of the space allotted 
CO to the sound-record, when no sounds are being 
recorded, whereby the crests and valleys of the 
record are substantially symmetrically disposed 
with respect to the median line of the said space 
and the average amount of expo sed film is 
45 constant. 

When a negative sound-record, of the type 
described, or a positive record printed therefrom 
is caused to move, longitudinally, b e twe en a itrmA 
light source and a photoelectric cell, the dust, oil. 
50 and dirt adhering to the transparent portions 
thereof modulate the light sufficiently to give rise 
to a phenomenon known as “background noise” 
or “ground-tone”. The texture of the film and 
the grain of the emulsion also contribute, same- 
55 what, to the generation of ground-tone, 


I have established, by experiment, that their 
effect is much less objectionable than the effect of 
dust and dirt. 

The absolute intensity of the ground-tone is 
substantially constant throughout the length of 60 
any particular portion of film, since the average 
transparency thereof is relatively constant, but 
it is much more noticeable and unpleasant during 
periods when no sounds, or faint sounds, are 
being reproduced. 65 

It is, accordingly, an object of my invention to 
provide a sound-recording system whereby a 
photographic sound-record may be made that is 
reproducible without azr objectionable amount 
of ground-tone. j 70 

Another object of my invention Is to provide a 
photographic sound-record that shall be capable 
of being reproduced. In substantially any well 
known device adapted to that purpose, without 
the presence of unpleasant ground-tone. 75 

According to my invention, the aforesaid 
objects and other objects appurtenant thereto, are 
attained by so controlling the transparency of a 
sound record that the average amount of light 
from the exciting source that reaches the photo- to 
electric cell, during the reproduction of sound 
from sections of the record re presen ting weak 
modulation, is greatly reduced. I can obtain this 
result, during the reproduction of sounds from 
variable-area records of the usual type, by so 85 
automatically or manually controlling the width 
of the light-image, falling upon the film in its 
travel between the light-source and the photo¬ 
electric cell, that the said image is made shorter 
during periods of weak modulation and longer 90 
during periods of strong modulation 

I prefer, howev er , to automatically accom¬ 
plish themecessary modification during the sound- 
record in g process and. accordingly. I provide, in 
a recording system of the type hereinbefore de- 95 
scribed, means far normally maintaining the xero- 
position of the end of the image of the Illumi¬ 
nated slot closely adjacent to one edge of the 
sound-track area during Intervals when sounds 
are not being recorded, and additional means 100 
for ohtfting the said aero-position toward the 
median line of the sound-track area a distance 
proportional to the l oudness of the sound. 

The zero-shifting means, preferably, com¬ 
prises a rectifier, upon which is i mp re ss ed a par- 105 
tian of the sound cu rre n ts delivered by an am¬ 
plifier, and a Msrtng«ccfl amodated with the 
electr omagnetic actuating means far tha arma¬ 
ture that s up po rts the aedDatory miner, t hrough 
which coil the rectified curt e nU are ea rne d to 110 
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flow. Hie actuating and biasing coils may be 
combined, if desirable, as will, hereinafter, be 
explained in detail. 

In order that the shifting of the zero-position 
5 shall not interfere with the proper rendition of 
crescendo and diminuendo passages I have found 
it expedient to interpose a low-pass filter be¬ 
tween the rectifier, that supplies the bias-current, 
and the bias-coil. 

10 The novel features that I consider character¬ 
istic of my invention are set forth with par¬ 
ticularity in the appended claims. The inven¬ 
tion itself, however, both as to its organization 
and its method of operation, together with addi- 
15 tional objects and advantages thereof, will best 
be understood from the following description of 
certain specific embodiments, when read in con¬ 
nection with the accompanying drawings, in 
which: 

20 Pigs. 1 and 2 are views of sections of positive 
film, carrying photographic sound record, illus¬ 
trating the application of my invention to the 
reproduction of sound from records of the types 
heretofore used. 

25 Pigs. 3 and 4 are view of sections of negative 
and positive film, respectively, made by sound- 
recording apparatus comprising a preferred em¬ 
bodiment of my invention. 

Fig. 5 Is a diagrammatic view of a circuit com- 
30 prising a preferred embodiment of my invention. 

Fig. 6 is a diagrammatic view of a circuit com¬ 
prising a modification of my invention. 

Fig. 7 is a diagrammatic view of a sound-re¬ 
cording syst e m comprising a further modification 
35 of my invention. 

Kg. 8 is a gener alize d view of a motion-picture 
camera equipped with a sound-recorder con¬ 
structed according to my invention, and 

Fig. 9 is a view, partly in schematic perspec- 
40 tive and partly diagrammatic, illustrating cer¬ 
tain essential elements of the sound-recorder, 
shown in Kg. 8. and the accompanying electrical 
apparatus. 

As hereinbefore stated, the underlying prin- 
45 ciple of my invention may be utilized In the re¬ 
production of sound, from photographic records 
of the variable-area type, by automatically or 
manually coi relating the width of the light-beam, 
falling on the sound-track, to the amplitude of 
50 the crests and valleys of the blackened area 
thereof. 

One method whereby the proper correlation 
may be secured, in the reproduction of sound 
from a record of the variable area type. Is illus- 
55 trated in Pig. 1. which is a view of a portion of 
a motion-picture flim 1. or the like, provided 
with a photographic sound-record 2 adjacent to 
one edge thereof. During the reproduction of 
. sounds of large amplitude the light-beam is per- 
60 mitted to extend over the full width of the sound¬ 
track, as indicated by a small rectangle 3. in or¬ 
der to include the crests and valleys of all of the 
waves. If the modulation of the recorded sound 
is less t.h*n full amplitude for a considerable pe- 
65 rlod as, far example, when a violin solo is re¬ 
corded in the middle of an orchestral piece, the 
length of the light-beam is caused to decrease, 
as indicated in Kg. 1 by a rectangle 4, or the 
illuminated area may be shortened at one end 
70 only, as indicated by the lower rectangle J>. 

In either event, the shortening of the light- 
beam on the film during the reproduction of 
sounds of low amplitude reduces the average per¬ 
centage of clear film through which light passes 
75 to fall upon the photoelectric cell (not shown). 


with a consequent reduction of the absolute 
amount of ground-tone produced. 

I have not illustrated any means for accom¬ 
plishing the reduction in length of the light- • 
beam, by manual control, inasmuch as the -type 80 
of means employed would depend, in large meas¬ 
ure. upon the specific apparatus through which 
the film travels in the sound-reprodution proc¬ 
ess. In other words, in reproducers of certain 
types it would be possible to alter, by micro- 85 
metric adjusting devices, the actual length of an 
illuminated slot, the image of which falls upon 
the film while other possible ways of manually 
controlling the length of the light-beam will be 
apparent to those skilled in the art and need not 90 
be enumerated. 

The automatic control of the length of the light- 
beam may be accomplished by exposing the film , 
just previous to its passage past the light-source 
and the photoelectric cell utilized for the repro- 25 
duction of the recorded sound, to an additional 
light source and cell, and by employing the out¬ 
put-current from the last-mentioned cell to actu¬ 
ate a magnetically-controlled device, such as a 
shutter or the like, so interposed in the path of the jqo 
light-beam as to cause it to lengthen or shorten 
in a direction transverse to the travel of the 
film. As one example of the manner in which 
the length of the light-beam could be altered, 
attention is called to the patent to Bell et al.. 195 
No. 341,213. In Pig. 9 of the said patent is shown 
a sound-responsive shutter for changing the 
length of a light-beam In recording. A s imilar 
shutter could be used in reproducing the sound 
record, to attain the results discussed in con- jjq 
nection with Pig. 1 of this application, by ar¬ 
ranging it to be controlled by the output of the 
second photoelectric cell mentioned above. 

My invention may also be practiced, in the 
preparation of photographic sound records of 115 
the wami variable-width type, by so blackening 
the positive film by photographic, or other means, 
that the width of the transparent area is reduced 
in the portions where the modulation is weak. 

A section of a film, so prepared. Is illustrated in ^ 
Pig. 2, which shows a positive film 6 having a 
sound-record 7 adjacent to one edge thereof, and 
being further provided with a blackened area 8 
that closely follows the crests of the waves and 
reduces the transparent area accompanying the 123 
record of the weaker sounds. 

Prom a consideration of the foregoing It will 
be seen that the essential element of my inven¬ 
tion resides in the provision of means for ob¬ 
taining a diminution of the transparent area of 
the sound-record during the reproduction of 
sounds of low amplitude and, furthermore, that 
my invention is as equally well applicable to the 
making of the sound-record as to the reproduc¬ 
tion of sound therefrom. The manual or auto- 135 
matic control of the light-beam during repro¬ 
duction and the blackening of the positive de¬ 
scribed in connection with Kg. 2 are. however, 
not mrnm^rriany desirable and, for that reason. 

I have devised the system illustrated in Kgs. 8 
and 9 far automatically controlling the average 
percentage of the transparent areas of the sound- 
record during the recording process. 

The apparatus shown in Pig. 8 comprises a 
housing 10 wherein are disposed the usual me- 145 
chanical elements constituting a motion-picture 
camera, a plurality of film-magazines 11. and a 
housing 12 interposed between the camera proper 
and the film-magazines. The housing 12 is pro- r 
vided with a plurality of rotatable film-guiding ISC- 
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rollers 13 and a toothed, positively driven roller 14 
over which the film passes In Its travel between 
the two magazines. 

A plate 15 is affixed to the end of the housing 12 
adjacent to the film-advancing roller 14 for the 
purpose of removably supporting the optical por¬ 
tions of the sound-recorder. 

A cover 16 preferably encloses the apparatus 
mounted on the supporting plate, to protect it 
against dirt and moisture. The cover is pro¬ 
vided with an observation opening 17. 

The optical apparatus mounted on the plate 15. 
is illustrated in Fig. 9 and comprises a light 
source 18 and lens system 19, for concentrating 
the light upon an opening 20 , in a masking de¬ 
vice 21 , an oscillatory mirror 22 on which an 
image of the Illuminated opening falls, a plu¬ 
rality of lenses 23 and 24 for directing light from 
the mirror onto a second mask 25. having a 
narrow opening 26 therethrough, and an objective 
lens 27 for reducing the image of the opening in 
the last-mentioned masking device and concen¬ 
trating it as a narrow line 28 upon a film 30 
where it passes over the roller 14. 

A small section of plain glass 31 is interposed 
between the lens 23 and the mask 25, adjacent 
to the film roller, and it is so angularly disposed 
with respect to the path of the reflected ray from 
the mirror that an image of the illuminated slot 
20 is cast upon a ground-glass screen 32 for obser¬ 
vation purposes. The screen is provided with a 
fiduciary mark 33 corresponding to the inner 
border of the area on the film allotted to the 
sound-record. 

The optical system is preferably so adjusted 
that an image of one edge of the opening 20 in 
the mask nearest the light source is thrown upon 
the film, the chosen edge being indicated by cross 
hatching on the drawing. 

The oscillatory mirror 22 is mounted upon an 
extension 34 of a cross-shape magnetic arma¬ 
ture 35, the lower end 36 of which is affixed to a 
non-magnetic element 37 which extends in¬ 
wardly between the poles 38 and 39 of a perma¬ 
nent magnet structure 40. The permanent mag¬ 
net is. preferably, mounted upon a table 41 that 
is pivoted to the upper end of an adjusting screw 
42 in order that the mirror may be adjusted ver¬ 
tically. Angular movement of the mirror is per¬ 
mitted by the pivotal connection of the table 
with the screw 42. a small depending abutment 43 
on the said table being operatively associated 
with a worm 44. whereby micrometric angular 
adjustments may be made. 

The screw 42 is provided with a knurled knob 
45 and the worm 44 is provided with a similar 
knob 46, both knobs being disposed within easy 
reach of the operator of the camera. 

The magnetic structure is provided with a 
plurality of U -shaped pole-pieces 47 and 48. The 
pole pieces project toward each other to define 
two air-gaps in which are disposed the cross bars 
of the armature. The pole pieces are. further, 
provided with a plurality of windings 49 adapted 
to carry sound-currents, the direction of the 
windings being so chosen that, if direct current 
is caused to pass therethrough in the direction 
of the arrows 50, the mirror will turn in a 
counterclockwise direction, as viewed from above, 
through an angle proportional to the current. 

The oscillatory mirror and the associated mag¬ 
netic m eans for causing it to move in response 
to sound-currents will, hereinafter, be designated 
as a “galvanometer” or an “oscillograph”. 

The windings 49 are energized from an am¬ 


plifier system 51 associated with a microphone 52. 
the energizing circuit including the secondary 
winding of an output transformer 53 and a vari¬ 
able resistor 54. 

The resistor 54 is also included in the output 80 
circuit of a low-pass filter 55. The input-circuit 
of the low pass filter includes the secondary 
winding of a transformer 56 associated with a 
power-amplifier 57, that is also energized from 
the microphone 52, and a rectifying device 58. 85 

In the operation of the recording system illus¬ 
trated. the sound-currents cause the armature 
supporting the mirror to oscillate about its ver¬ 
tical axis, thus causing the end of the imag e of 
the illuminated slot 20 to move from side to side, go 
transversely of the film, during its passage over 
the roller 14. The normal, or zero position for 
the end of the light beam corresponding to the 
darkened edge of the slot nearest the light source 
is closely adjacent to the inner margin of the 95 
sound-track area. This position can be easily 
fixed by manipulation of the adjusting knob 46. 

When sounds of low amplitude are being re¬ 
corded. the end of the light-beam moves from 
side to side transversely of the film about a 100 
zero-line which is spaced only a sufficient am ou n t 
from the edge of the sound-track area to permit 
the recording of the crests and valleys of the 
waves. 

As the amplitude of the sound increases, the 105 
potentials impressed across the rectifier 58 rise 
and an increasing amount of direct current flows 
in the windings 49 by reason of their connection, 
in series, with the output resistor; 54 associated 
with the low-pass filter 55. 110 

As the sound* increases in loudness the poten¬ 
tial impressed across the rectifier 58 rises, pro¬ 
portionally thereto, and an increasing a moun t 
of direct current flows in the windings by reason 
of their connection, in series, with the output 115 
resistor 54 associated with the low-pass filter 55. 

The increased direct current, or biasing current, 
as it will, hereinafter, be styled, biases the arma¬ 
ture in a counter-clockwise direction and causes 
the reflected beam of light, thereupon, to oscil- 120 
late about a zero-line on the film that is shifted 
toward the center of the sound-track area an 
amount approximately equal to the amplitude of 
its swing corresponding to the louder sound. 

By properly proportioning the windings 49. the 125 
magnitude of the resistance included in circuit 
with the windings, the constants Of the low-pass 
filter 55 . etc., the amount by which the end of 
the light-beam is shifted toward the center of 
the sound-record area on the film is so controlled 130 
that, at all times, irrespective of the amplitude 
of the oscillation of the light-beam on the film, 
the valleys of the waves remain s ubs ta n tially 
equidistant from the inner margin of the said 
area. ! 

A portion of a negative sound-record made by 
my improved system is illustrated in Figure 3. 
the shifting of the zero-position of the light- 
beam being indicated therein by a dotted line. 

A positive sound record, corresponding to the 
negative record illustrated in Figure 3. is shown 
in Figure 4. wherein it will be noted that the per¬ 
centage of translucent film accompanying a 
record of faint sounds is much less t h a n the per- 145 
centage accompanying the record of louder 
sounds. 

1 have also found it expedient to dispense with 
the separate power amplifier illustrated in Fig. 9 
and to Include a rectifying device directly in 150 




4 1,940,868 


series with the winding which actuates the arma¬ 
ture in response to sound frequencies. 

A sound recording system of such modified 
type is illustrated in Pig. 5 and preferably com- 
5 prises a resistor 59. a rectifying device 60 and an 
oscillograph element 61. connected directly in 
series with the secondary winding of the output 
transformer 53. A choke-coil 62 is connected in 
shunt to the rectifying device and the galvanom- 
10 eter and is so proportioned that, when potentials 
representative of the sounds to be recorded are 
impressed across the network including it, the 
rectifying device and the conductors constituting 
the oscillograph, a circulatory current is set up, 
15 which current has an amplitude approximately 
equivalent to the crest amplitude of the said 
sound currents. 

As is apparent from the arrangement of the 
circuit, after the transient period, a substan- 
20 tially constant current is maintained by the in¬ 
ductance 62 in a counter-clockwise direction 
around the network comprising the inductance, 
the rectifier 60 and the coil of the galvanometer 
61. In detail, the action of the system may be 
25 related as follows: 

For purposes of simplicity, it is assumed that 
the first pulse of current is in a clockwise direc¬ 
tion in the network comprising the secondary 
of the transformer 53, the resistance 59, the rec- 
30 tifler 60. and the coil of the galvanometer 61. 
Since the rectifier and the galvanometer coil 
may be regarded as substantially short-circuit¬ 
ing the coil 62. the pulse of current will flow in 
the network including the rectifier, and little 
35 current will flow in the network including the 
coil 62. 

The pulse in the reverse direction (i. e., in the 
counter-clockwise direction), however, flows 
principally in the coil 62 and tends to maintain 
40 itself by reason of the high inductance of the 
coil. The result is that a direct current sub¬ 
stantially equivalent in magnitude to the peak 
current of the waves introduced into the trans¬ 
former is set up in the network of the rectifier 
45 60. the galvanometer coil, and the inductor 62. 
The pulsations introduced by the sound into the 
transformer are now superimposed on the direct 
current, and the total current is in such a direc¬ 
tion as to pass through the rectifier and produce 
50 vibrations in the movable element of the galva¬ 
nometer. 

It is. furthermore, to be noted that the time 
constant of the circuit including the coil 62 is 
determined by the ratio of the inductance of the 
55 coil 62 to the resistance in the circuit, that is to 
say. to the resistance of the galvanometer coil. 
By making the inductance sufficiently great, rel¬ 
ative to the resistance, the ripples in the direct 
current set up in the circuit may be substantially 
60 eliminated. I have found that it is possible tc 
so regulate the time constant that comparatively 
low frequencies may be recorded with consider¬ 
able fidelity. The time constant, of course, also 
dominates the dissipation of the current main- 
65 tained by the inductor 62 and. consequently, con¬ 
trols the rate of drop in the biasing current. 

Moreover, the resistor 59 not only takes care of 
the non-linearity characteristic of the rectifier 
but may also be utilized to regulate the time con- 
70 stant of the network including the inductance 
62 and the secondary of the transformer 53. 
That is to say, the ratio of Inductance of the coil 
62 to the resistance of the element 59 determines 
how quickly or how slowly the direct-current bias 
25 impressed on the coil of the galvanometer rises 


to its peak value. I have found that a certain 
compromise must be reached in this connection 
for. if the rise is rapid, an undesirable sound is 
introduced in the reproduction of the record 
when the shift occurs, and, on the other hand!, if 80 
the rise is slow, the peaks of the waves are cut 
off. 

As has been explained hereinabove, the im¬ 
pedances and the resistances of the circuit illus¬ 
trated in Pig. 5 arc So arranged that the pulsa- 86 
tions of the direct-current bias and. in addition, 
the fall of the bias values are* regulated inde¬ 
pendently of the rise of the bias values. It is to 
be noted that a similar effect is attained in the 
circuit illustrated in Pig. 6 by the coaction of the 90 
coil 66 with the resistor 68 . 

The resistor 59. that is included in the circuit' 
over which potentials are impressed on the recti¬ 
fying device, and is given such a magnitude that 
the non-linear characteristic of the said rectifier 96 
does not appreciably alter the wave-form of the 
sound-currents which flow through the oscillo¬ 
graph element simultaneously with the direct 
current. 

Although not so shown in Fig. 5, the relation ioo 
of the mirror, comprised in the oscillograph, to 
the optical system is so chosen that the direct 
current biases it. with respect to a film, in the 
same direction as the mirror is biased in the ap¬ 
paratus illustrated in Pig. 9. The modified sys- 105 
tern, therefore, functions, in every essential re¬ 
spect, the same as the recording system herein¬ 
before described in detail. 

A further modification of the recording sys¬ 
tem. illustrated in Pig. 6 , comprises an output no 
transformer 53 having a plurality of secondary 
windings 63 and 64. The terminals of the wind¬ 
ings 64 are connected to the input terminals of a 
rectifier bridge 65. the output terminals of which 
are connected in series with a choke coil 66 and 115 
a galvanometer element 67. The purpose of the 
winding 64 and the rectifier bridge is to supply 
biasing current to the galvanometer, the con¬ 
stants of the choke coil 66 being so chosen as to 
maintai n substantial continuity of direct current 120 
between cycles of the currents representative of 
sounds at low frequencies, this coil being equiva¬ 
lent to the coil 62 in Pig. 5. 

A resistor 68 is included in circuit between the 
secondary winding 64 and the rectifier bridge, 125 
this resistor being chosen large enough to pre¬ 
vent the curvature of the rectifier volt-ampere 
characteristics from introducing a harmonic volt¬ 
age which would appear in the winding 63. The 
resistor has the further function of determining 23 c 
the rate of current rise in the inductor 66, and 
is equivalent to the resistor 59 in Fig. 5. 

Although not self-evident from the above de¬ 
scription of a sound-recording system adapted to 
make records of the variable-area type, my inven- 135 
tion Is equally well applicable to variable-density 
recording by current-responsive light-valves. In 
such event the galvanometers shown in the va¬ 
rious figures of the drawings may be replaced by 
suitable current-actuated light-valves analogous 240 
to the valve shown in the patent to Wente. 
1.638.555, and the direction of the biasing current 
is so chosen that, during recording, the average 
amount of light permitted to pass through the 
light valve, is small during periods when faint 145 
sounds are recorded and large during the record¬ 
ing of loud sounds. On printing, the average den¬ 
sity, or capacity, of the positive will, accordingly, 
be greater for those portions of the record corre¬ 
sponding to faint sounds than the portions cor- 15v 
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responding to loud sounds, with consequent small 
avenge transmission of light to the photo-cell 
during the reproduction of the said faint sounds. 
Dirt particles on the film will, therefore, have a 
5 lessened effect in producing ground-tone during 
the reproduction of faint sounds from my im¬ 
proved positive than from positives of the usual 
variable-density type. 

It can be demonstrated that the hereinbefore 
10 described recording process In no way weakens the 
reproduction of the faint sounds themselves since 
the absolute magnitude of the variable compo¬ 
nent of the light Is not reduced, either in the re¬ 
cording or the reproduction of the said sounds.. 
15 My invention is also applicable to the making 
of variable-density sound records by light-valves 
of the potential-responsive type, such as Kerr- 
cells. Attention is called to the patent to Hart¬ 
ley No. 1,565,566, the British patent to Karolus, 
20 No. 235,857, and the patent to Kruh, No. 968,484, 
as illustrative of various types of light-valves 
that may be so utilized in the production of photo¬ 
graphic sound-records of the variable-density 
type. 

25 Referring specifically to Figure 7 of the draw¬ 
ings. a variable-density sound-recording sys¬ 
tem comprising my invention may be constituted 
by a Kerr-cell 70. such as the cell 1 of the British 
patent, together with means for impressing 
30 sound-pot entials across the electrodes 71 thereof 
and means for also impressing a direct-current 
biasing potential, derived from the sound-poten¬ 
tials. across the said electrodes. The bias-po¬ 
tential deriving-means, preferably, comprises a 
35 rectifier 72 and a condenser 73 connected in se¬ 
ries with the secondary winding of a transformer 

74 energized from an audio-frequency amplifier 
(not shown). the electrodes of the Kerr-cell being 
connected in shunt to the rectifier. 

40 The presence of the rectifier and the condenser 
do not interfere with the application of alternat¬ 
ing sound -current potentials to the Kerr-cell 
simultaneously with the application thereto of 
the biasing potential. 

45 In the operation of a sound-recording system 
such as is indicated in Figure 7. a potential source 

75 is utilized to so initially bias the Kerr cell that 
it operates at the lower end of the straight por¬ 
tion of its characteristic curve. The Kerr cell 

50 shown Is so adjusted that, when zero potential is 
applied across the electrodes, no light passes. 
In the actual operation of the device, however, 
sufficient bias is applied to the electodes, from 
the source 75, to permit a small amount of light 
55 to pass, this bias being necessarily chosen such 
that the cell operates at the beginning of the 
straight portion of its characteristic curve. 
When potentials representative of sounds appear 
across the secondary of the transformer 74 they 
60 . also appear across the electrodes of the Kerr-cell 
and an additional steady potential, representa¬ 
tive of the crest potential at the secondary, is ap¬ 
plied to the Kerr-cell electrodes through the ac¬ 
tion of the rectifier 72 and the condenser 73. 
55 The steady potential is in such direction as to 
add to the bias from the source 75. thus per¬ 
mitting the average amount of light passing 
through the Kerr cell to increase with increase in 
the loudness of the sounds. The size of the con- 
70 denser is so chosen, with respect to the back¬ 
ward resistance of the rectifier 72 that the steady 
potential is su bs tan tially maintained between 
successive cycles of potentials representing 
sounds at low frequencies. 

75 It will be seen, from a consideration of the 


above, that the average amount of light passed 
by the Kerr cell is maintained proportional to the 
loudness of the sounds, and that substantially 
100 % modulation of this average is approached. 

A positive record, therefore, when printed from 80 
a negative produced by my improved recording 
process, has greater average density in those por¬ 
tions corresponding to faint sounds than in the 
portions corresponding to loud sounds, with a 
consequent reduction of ground-tone dining the 88 
process of reproducing the sounds therefrom. 

It will be apparent, from consideration of the 
foregoing description, that I have, by my inven¬ 
tion, very materially advanced the art of making 
sound-records by photographic processes and 90 
that I have, further, provided an important im¬ 
provement in the process of reproducing sounds 
from photographic records of the usual types. 

By eliminating ground-tone, or back-ground 
noise, from the sounds accompanying the pro- 95 
Jection of “talking motion pictures” the natural¬ 
ness of the performance is greatly enhanced. 

In addition, the useful life of films will be 
lengthened because accumulation of dirt will not 
increase ground noise to the objectionable point i 00 
as soon as with ordinary records. 

Other advantages of my invention will be ap¬ 
parent to those skilled In the art to which it per¬ 
tains, as well as many modifications of the means 
whereby the invention may be practiced. My in- 105 
vention, therefore, is not to be limited except in¬ 
sofar as is necessitated by the prior art or by the 
spirit of the appended claims. 

I claim as my invention: 

1. In a recording system of the type includ- HO 
mg a recording medium, means for impressing a 
record of a physical disturbance on said medium, 
and means for shifting the zero boundary of said 
record in accordance with the amplitude of the 
impressed disturbance, additional means for reg- 115 
ulating the rate of rise of said shift substantially 
independent of the rate of fall of said shift. 

2. In combination with a source of variable al¬ 
ternating current, a galvanometer winding and a 
rectifier serially connected to said source and 120 
an inductance connected in shunt to said galva¬ 
nometer winding and said rectifier whereby the 
current transmitted through said galvanometer 
winding is substantially composed of a direct cur¬ 
rent component proportional to the peak values 125 
of said variable current and an alternating cur¬ 
rent Component substantially proportional to the 
instantaneous values of said variable current. 

3. In combination with a source of variable al¬ 
ternating current, a galvanometer winding and a 130 
rectifier serially connected to said source and an 
inductance connected in shunt to said galvanom¬ 
eter winding and said rectifier, said rectifier be¬ 
ing of a type having a counter-electromotive 
force substantially proportional to the current 135 
flowing therethrough whereby the current 
transmitted through said winding is substantially 
composed of a direct current component propor¬ 
tional to the peak values of said variable cur¬ 
rent and an alternating current component sub- 140 
stantially proportional to the Instantaneous val¬ 
ues of said variable c urren t. 

4. in combination with a source of variable al¬ 
ternating current, a resistor, a galvanometer 
winding and a rectifier serially connected to said 145 
source and an inductance connected in shunt to 
said galvanometer winding and said rectifier, said 
rectifier being of a type having a counter-electro¬ 
motive force substantially proportional to the 
current flowing therethrough whereby the cur- 150 
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rent transmitted through winding Is sub- said potential across a rectifier and a capacitor 
stantlally composed of a direct cu r r e nt campo- connected in series and means for coupl ing said 


nent proportional to the peak values of said va¬ 
riable curr e n t and an alternating c ur r en t com- 
5 ponent substantially proportional to the instan¬ 
taneous values of said variable current. 

5 . In combination with a source of modulated 
alternating current, a transformer having a pri¬ 
mary in series therewith, an indicating lnstru- 

10 ment, a rectifier of the type having an inverse 
voltage substantially proportional to the current 
traversing it, and a variable resistor serially con¬ 
nected with the secondary of said transformer, 
an inductance shunting said instr ument and said 
15 rectifier, whereby the current transmitted 
through said instrument is substantially com¬ 
posed of a direct current component proportional 
to the peak values of said modulated alternating 
current and an alternating current component 
2 Q substantially proportional to the Instantaneous 
values of modulated alternating current and 
means to produce on a light-sensitive film a light 
area having a dimension transverse to said film, 
and measured from a straight longitudinal line 
25 thereon, which is proportional to the indication 
of said instrument. 

6 . Apparatus for recording a physical disturb¬ 
ance on a radiant-energy-responsive record of 
the type Incorporating means for producing a 

3 Q beam of radiant energy to be projected on said 
record and voltage responsive means for modi¬ 
fying said beam before it is projected on said 
record comprising: means for producing a poten¬ 
tial microscopically proportional to the magnl- 
25 tude of said disturbance, means for impressing 


voltage-responsive means in parallel with said 
rectifier whereby the potential impressed across 
said voltage-responsive means is substantially 80 
composed of a direct current component substan¬ 
tially proportional to the peak values of said mi¬ 
croscopically-responsive potential and an alter- . 
rutting current component substantially propor¬ 
tional to the Instantaneous values of said micro- 85 
scopically responsive potential. 

H. Apparatus for recording a physical disturb¬ 
ance on a radiant-energy-responsive record of the 
type incorporating means for producing a beam 
of radiant energy to be projected on said record 90 
and current-responsive means for modifying said 
beam before it is projected on said record com¬ 
prising: means for producing a potential micro¬ 
scopically proportional to the magnitude of said 
disturbance and means for impressing said po- 95 
tential across a network comprising a rectifier 
nnri said current-responsive means connected in 
one arm thereof and an Inductor connected in 
another arm thereof, said last-named arm be¬ 
ing connected in parallel to said first-named arm joo 
whereby the current transmitted through said 
current-responsive means is substantially com¬ 
posed of a direct current component proportional 
to the peak values of said microscopically-pro- 
portional potential and an alternating current 205 
component substantially proportional to the in¬ 
stantaneous values of said mlcroscopically-pro- 
portional potential. 

CLINTON R. HANNA. 
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NOISE REDUCTION WITH VARIABLE AREA RECORDING* 

BARTON KREUZER** 



Summary.—Methods of accomplishing noise reduction are describe*}, together 
with the factors influencing equipment design. An analysis of the circuit operation 
is provided. “Time constants ” of the apparatus are discussed and a complete 
description, as well as photographs of the final commercial equipment now in use 
in studios, are included. 

The elimination of “background noise” in recording increases the 
range of intensities that may be satisfactorily handled by a recording 
system as well as producing a finished record that is superior from a 
psychological standpoint in that it produces a better “illusion” for 
the audience. 

Noise reduction with variable area recording may be accomplished 
in several ways. The idea behind all of these methods is the ob¬ 
taining of a positive print in which part of the ordinarily clear por¬ 
tion of the sound track is rendered essentially opaque. 

The earliest known work of this nature appears to have been car¬ 
ried on by C. R. Hanna of the Westinghouse Electric and Manu¬ 
facturing Company, and by L. T. Robinson of the General Electric 
Company. A practical method for commercial recording, which was 
based upon certain of the principles developed by these investigators, 
was worked out by H. McDowell, Jr., of RKO Radio Pictures in 
September, 1929. 

In reproduction of sound from film the “background noise” is 
chiefly due to two factors, viz., photo-cell “hi$s” and unwanted modu¬ 
lation of the light beam by the film. This modulation may be due 
to dirt of various kinds, scratches, or grain clumps. 

If any unused clear portion of the sound track be made sufficiently 
dark so that a negligible quantity of light is transmitted through it, 
it is apparent that noise from the two sources mentioned will be 
reduced. As a matter of fact this reduction will occur in direct 

• Presented at the Spring, 1931, Meeting, at Hollywood, Calif. 

•* Development Section, Engineering Dept., RCA Photophone, Inc. 
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proportion to the darkened area on the print, since the photo-cell 
current vs. illumination characteristic is linear and the dirt, scratches, 
and grain clumps may be assumed to be uniformly distributed. 

The variable area sound record employed by RCA Photophone, 
Inc., consists of an envelope of the recorded wave about a base line 
at the center of the track. “Zero modulation” track is half dear and 
half dark. 

In the Hanna system of noiseless recording the dear portion of the 
track is darkened by moving the base line to within a few foils of the 
edge of the track at the “zero modulation” condition. This pro¬ 
duces a positive print on which the sound track consists of a narrow 
white line a few mils wide, one of whose lateral boundaries is at the 
extreme edge of the track. 

As modulation is re¬ 
corded on the track, this 
base line is shifted toward 
the center of the track in 
proportion to the ampli¬ 
tude of the modulation. 
At full track modulation 
the base line is at the 
exact center of the track. 
This movement is secured 
by mechanically rotating 
the vibrator, with no signal 

Fig. 1. The form of the sound track on the ^pressed, so that the 
positive print obtained by rendering opaque base line is at the edge of 
the^used portion by masking during re- ^ track> ^ mentloned 

previously. A small por¬ 
tion of the input to the vibrator is then diverted, rectified, and used 
to electrically rotate the vibrator so that the base line is restored 
to the center position when the track is fully modulated. 

This method of noiseless recording, while quite ingenious and easily 
applicable, produces a positive print which, at low modulation! values, 
may be distorted when reproduced. This is due to the fact that 
when a bad “weave” exists in a projector, which very often appears 
to be the case, the scanning beam may actually miss part or all of 
the modulation. . . 

Although several pictures have been produced by this process, for 

the time being preference has been given to McDowell’s system, 

i 
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With this system the “zero modulation” track on a positive print 
consists of a narrow white line a few mils wide, one of whose lateral 
edges is the normal base line. A track of this nature is not affected 
by “weaving” any more than a normal variable area recording. 
The “masking” action is accomplished in recording by means of an 
electromagnetic shutter. A schematic view of this arrangement 
may be seen in Fig. 2(e). 

As in the Hanna system, a small portion of the input to the vibrator 
is diverted, amplified, and rectified and then used to operate the 
shutter. At “zero modulation” the moving vane of the shutter 
mechanism protrudes into the light beam entering the optical barrel. 
This barrel houses the necessary lenses, slit, etc., through which the 

light beam passes before 

r --s. registering on the film. It 

J is apparent that this vane 
' narrows the light beam to 
produce the fine track 
mentioned. 

As modulation is im¬ 
pressed upon the vibrator 
the light beam is vibrated 
back and forth and the 
rectified portion of the 
current supplied to the 
J shutter causes the moving 
v —-----^ vane to draw out of the 

Fig. 3. Effect (exaggerated) produced on way sufficiently to dear 
soMdtrack due to secondary modulation by the ^ modulation of fa light 

beam. 

The sound track negative produced in this way appears in Fig. 2(6), 
as compared with the normal track shown in Fig. 2(a). The positive 
print obtained from Fig. 2(6) is shown in Fig. 2(d), and the print 
obtained from Fig. 2(a) is shown in Fig. 2(c). 

If proper care is not exerdsed in the circuit and equipment design 
several types of distortion may occur. These may be classified as 
due to the following causes: 

(1) Secondary modulation on account of "tracking” of the shutter. 

(2) Loss of the start of a sound due to shutter or circuit inertia or a combina¬ 
tion of both inertias. 

(3) Extraneous noises due to a too rapid “masking” or “unmasking” of the 
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Secondary modulation caused by the shutter will produce a print 
such as that shown in Fig. 3, in which the defect h as been considerably 
exaggerated. 

Since it is the variation in width of the light portion of the track 
on a positive print which can be said to cause the photo-cell response, 
this record may be analyzed as follows: 

W r width of dear portion 
W 0 =- width of half trade 

W'o — width of portion darkened for noise reduction 

Wo. = maiimuin amplitude of sine wave a-c. being recorded 

W' m = ma-rimum amplitude of sine wave record left by shutter 

W r = Wo + W m sin oot - [Wo' + WJ sin (oot * 0)] (1) 

W r = W, + W m sin (col ± ?) - W'o - W' m sin (u -= (2) 




FlC. 4. Sound track obtained when the masking action after the cessation of 

modulation is too slow. 


In order to get a clearer picture of this type of distortion, assume 
for the moment, that W m = W' m , and, dropping the non-periodic 
terms: 

W r — 2 W m cos col sin ^ (3) 

Since, for any system the lag 6 is a constant, this type of distortion 
will not produce harmonics but will produce amplitude alteration 
ranging from zero output to double output as well as a' phase shift 
depending upon the value of 6. 

If W m W' m the distortion will be of the type described and 












-1- 


will be due to the last term of equation (2). Its extent will be con¬ 
trolled by the values of W' m and 6. 

The occurrence of the second and third types of distortion are the 
limiting factors dete rminin g the speed of the shutter movement. 

If the shutter moves too rapidly, thus tracing a steep wave front 
on the film, extraneous noises such as “dicks” and “plops” may 
occur at the start and finish of a sound. 

On the other hand, if the shutter action is too slow, a portion of 
the sound may be lost at the start and under extreme conditions the 
action can be suffidently slow to make the shutter useless in recording 


long passages. Fig. 4 shows a sound track in which the masking 
action, after modulation had ceased, was far too slow. By the proper 
design of operating circuits and the shutter all of the difficulties 
mentioned may be obviated. 

It is apparent that, although some delay in “unmasking” is de¬ 
sirable, it would be best to have this occur in the electrical circuit 
where it may be controlled conveniently rather than in the mechanical 
system of the shutter where such control would be extremdy awk- 


mm 
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The shutter, which has been developed by RCA-Victor engineers 
at Camden, has therefore been made a relatively low inertia devict^ 

It consists essentially, of a very light aluminum vane, pivoted are. 
one end on a flat piece of spring steel and bearing an armature in a 
magnetic field supplied by a permanent magnet. Movement of the 
armature is accomplished by simultaneous strengthening of one 
part of the field and weakening of the other part when current flows 
through the two pairs of coils situated on the pole faces. The 
mechanism is electrically damped by copper end plateS 'on the 
windings. 

Since the resonance of this system, i. e., between the. mass of the 
armature and vane and the compliance of the steel spring, occurs at 
a very low frequency (approximately 15 cycles), above this point 
the device is essentially mass controlled. As the moment of inertia 
of the moving parts is small, its operation is relatively rapid. The 
shutter mechanism is shown in Fig. 5. : 

The function of the circuit con- .--«- 

trolling the shutter is to make the < ^ 

“unmasking” action as rapid as | ? 

is consistent with quiet operation * % = ■— C 

and the “masking” or closing of E 

the track, after the cessation of the |*» // 

sound, sufficiently slow so that no ,, , c , ^ ...... 

secondary modulation can occur simplified form, 

at the lowest frequency to be 

recorded. The latter part of this statement means, of course, 
that a true ripple-free d-c. must be delivered to the shutter down 
to the lowest frequency to be recorded. 

In simplified form the circuit used to accomplish this is shown in 
Fig. 6. 

The voltage across Rz varies the grid bias of a pair of vacuum 
tubes which in turn control the shutter. The input admittance of 
the tubes is negligible so no account is taken of them in the following 
analysis: 

E = voltage impressed 

Rj = resistance of source (a rectifier) 

R 2 = bias resistor 
Ci = capacitor 
E' = voltage across C 

*i, iz. it — current in respective arms of the circuit 

-dE' 

“ - c sr 


(4) 
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n - 


E — uRi 


Hi 

it + ii 


(5) 

( 6 ) 


I 


From these simple network equations an expression for it may be 
found. 



Fig. 7. Circuit diagram of the shutter control circuit, including amplifier and 

rectifier. 


tt ” 


E — Et- K'C 


Where 

When t - eo, then it 


R’ 


Ri + Ra 
RiRa 


Ri + Ra 


Ri + Rt 

Solving for t when it = 0.9 of this value, 

t 


2.3 C 


Ri + Rt 


(7) 


This expression deals with the time necessary for the growth of 


the rectified current. Now, since the voltpge has been supplied 
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from a rectifier (which has been assumed to present d-c. to the 
circuit) there is no appreciable reverse current flow through Ru 
The current at discharge may be written in the conventional form: 

E __J_ 

= " 5 “ « RiC 



PROPORTIONAL TO INPUT 

Fig. 8. Input vs. output characteristic of amplifier and rectifier. 


Allowing for a decrease in current of ten to one, the time required is: 

V = 2.3 R,C (8) 

Equations (7) and (8) determine the operating time of the current 
in the shutter circuit. Actual shutter operation is further influenced 
by the inertia of the shutter mechanism and a certain amount of 
inductance inherent in the emf. source. 
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After careful consideration of the factors involved a choice has 
been made which provides satisfactory operation with circuit elements 
which can be quite easily used in commercial apparatus. 

The time actually required for complete “unmasking” of the track 
is from 0.005 to 0.007 second and the time necessary for complete 
“masking” is 0.11 second. I 

The circuit diagram of the shutter control circuit embodying an 
amplifier and rectifier is shown in Fig. 7. 

The input to the amplifier is bridged across the low impedance 
line to the vibrator and is a negligible load on this line. The trans¬ 
former preceding the rectifier is a step-down transformer used to 
provide a low impedance source for the rectifier. By careful choice 



of this transformer, the preceding vacuum tube, and the diode, the 
demands of equations (7) and (8), which determine speed of opera¬ 
tion, may be satisfied and the resistance-capacity network may be 
constructed of elements which are quite practicable from a com¬ 
mercial standpoint. This means that the capacitor is not large 
enough to be bulky nor is the resistor great enough to require special 
insulation to guard against leakage. 

Two suitable vacuum tubes in parallel are employed in the output 
stage on low voltage to insure extreme stability and long life. The 
variable bias supplied to these tubes is polarized to cause a decrease 
in their plate current as the signal voltage to the vibrator increases. 
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This means that the shutter draws away as the current through its 
windings diminishes. 

Use is made of the curvature of the grid voltage vs. plate current 
characteristic of these vacuum tubes to provide a type of operation 
of the shutter that precludes the possibility of distortion occurring 
due to the “overshooting” of high-amplitude sounds of short dura¬ 
tion. This means that at low modulation the shutter “unmasks” the 
track to a degree more than directly proportional to the modulation. 
This insures adequate track width for the recording of the high- 
amplitude, high-frequency sound components which occur so often 
in recording. 


r 



Fig. 10. View of shutter with cover in place. 


Fig. 8 shows the overall input vs. output characteristic of the am¬ 
plifier and rectifier. Fig. 9 shows the amplifier frequency character¬ 
istic. The control circuit has been built into the RCA-Photophone 
standard form which allows it to be used either as a portable unit or 
to be incorporated in the usual racks. External supply voltages neces¬ 
sary are 6 and 90 volts. 

Fig. 10 shows the shutter as it is used, with the cover in place. 
A rear view of the complete control unit, with the dust cover re¬ 
moved, is shown in Fig. 11. Fig. 12 shows this unit as it is used 
when mounted on a rack. 
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The initial shutter setting is accomplished by means of the po¬ 
tentiometer below the meter. The gain control is located to the 


left of this meter. The only adjustment necessary for operation is 
an initial setting of the shutter to allow a narrow track width (5 mils) 


at “zero modulation” followed by an adjustment of the gain control 
to allow complete “unmasking” at full modulation. Fig. 13 shows 
an actual speech syllable recorded with this type of equipment. 
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of Messrs. E. W. Kellogg, C. N. Batsel, A. Shoup, S. Read, and 
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Fig. 13- Appearance of an actual speech syllable recorded with this 

equipment. 


nected with the development of the equipment described in this 
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The present invention relates to sound re¬ 
cording and sound reproducing systems and 
methods, and has particular relation to such 
systems and methods wherein the sound ree¬ 
ls ords are in the form of photographic variable 
area or variable density strips upon linear 
films, such as motion picture films, etc. Sound 
film recording and reproducing processes 
must meet three essential requirements; 
10 namely, the quality of the sound reproduced 
must be good, the range of sound rrom soft 
to loud must be considerable, and there must 
be a diminution of ground noise when the 
volume of sound reproduced is low. In the 
15 present standard methods of recording, the 
first requirement is fulfilled. The second re¬ 
quirement is partially fulfilled, although the 
range of volume obtainable is not as great as 
could be desired. The third requirement is 
20 not met, due to what is known as “ground 
noise”. This, as will be explained more in de¬ 
tail immediately hereafter, is the chief fac¬ 
tor in limiting the range obtainable in fulfill¬ 
ment of the second requirement set forth 
2a above. 

When a sound record of the type described 
is moved between a fixed light source and a 
photo-sensitive cell, dust, oil, and dirt ad¬ 
hering to the transparent variations thereof. 
SO as well as the inherent granular s t ructure of 
the, film, give rise to a fluctuation in the in¬ 
tensity of light reaching the photoelectric 
cell and a subsequent production of an elec¬ 
tric current variation affecting the reproduc¬ 
es ers and causing them to produce what is com¬ 
monly known as “ground noise.” 

In accordance with the usual process, the 
sound is originally recorded upon speed mo¬ 
tion picture film, the grain of which is neces- 
40 sarily large. The portions of the negative 
record which are blackened are not entirely 
blackened as there are interstices between 
the large grains of the emulsion. When the 
negative record thus produced is used to print 
45 the positive, some of the relatively smaller 
emulsion grains of the normally dear por¬ 
tions thereof become exposed through the 
transparent interstices in the supposedly 

r jue portions of the negative. This gran- 
effect, as above noted, adds to the effect 


of dirt, scratches, and oil, in producing 
ground noise in reproduction. This, as a con¬ 
tributory cause, however, may be much less 
than the superficial dust and dirt, although 
the dust and dirt may be, of course, elimi- as 
nated by proper handling, whereas the gran¬ 
ular structure of the dear portions cannot be 
prevented. 

The intensity of the ground tone is sub¬ 
stantially constant throughout any particu- <x 
lar portion of the film since the average trans¬ 
parency thereof is rdativdy constant. How¬ 
ever, it is much more noticeable and unpleas¬ 
ant during the periods when no sounds or 
faint sounds are being intentionally repro- 60 
duced. 

It is obvious, therefore, that with the 
standard method of recording, the sound vol¬ 
ume reaching the film recorder must at all 
times be adequate to overcome the noise factor 70 
which, as above noted, remains constant. This 
produces a limitation in the range of volume 
which can be obtained with a given film. 

Accordingly, an object of my invention is 
to provide a sound recording method where- 75 
by a photographic sound record may be re¬ 
produced without an objectionable amount of 
ground noise. 

A further object of my invention is to pro¬ 
duce a recording system which will proauce • 80 
a record which may be reproduced in the 
ordinary sound reproducer and still eliminate 
the ground noise to a considerable extent. 

It is a still further object of my invention 
to produce a recording process which will 85 
result in a record which may be reproduced 
with the ordinary sound reproducing equip¬ 
ment and yet eliminate the ground noise to a 
considerable extent. 

It is another object of my invention to pro- 90 
duce a recording system which will result 
in a record which may be reproduced in the 
ordinary photophonographic sound repro¬ 
ducer and permit full volume range to be ob¬ 
tained. ] 86 

It is yet another object of my invention to 
produce a process which will result in a record 
which may be reproduced photophono- 
granhically and permit full volume range. 

These and further objects of my invention 100 
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will become apparent from the following 
specification taken in connection with the 
appended drawings. 

In accomplishing the objects of my.inven- 
* tion, I eliminate the greater part of the clear 
portion of the film record except in so far as 
it is necessary to permit full modulation at 
a given sound intensity. Thus it is possible 
to allow the modulation to fall to its natural 
10 minimum and rise to its natural maximum, 
for with the clear portions of the film prac¬ 
tically eliminated the ratio of ground noise 
to sound remains constant, instead of chang¬ 
ing in inverse proportion to the average 
15 sound intensity. 

With the standard method of sound re¬ 
cording, the film range, for instance, from 
mini mum to maximum is approximately 20 
TTPs; while in the antiground noise of my 
20 invention, the film range may be made ap¬ 
proximately from 35 to 40 TTPs. 

In carrying out my invention the usual 
variable area sound recorder is utilized. This 
recorder, for instance, may be a galvanometer 
type utilizing a vibrating mirror actuated by 
the voice currents. Connected with the voice 
input is an amplifier and a detector for ampli¬ 
fying and detecting the voice currents respec¬ 
tively. The rectified voice currents are then 
utilized to operate a shutter placed in the 
path of the vibrating light beam for the 
purpose of limiting the amount of light fall¬ 
ing upon the negative sound record to that 
which is necessary to permit the full fluctu- 
55 ation or modulation of the recording light. 
The shutter will move in proportion to the 
D. C. impulses representative of the rectified 
voice current, and will admit light onlv to 
the extent reauired by the peak modulation 
40 reaching the film at anv instant. When no 
modulation occurs, the shutter is adjusted to 
admit light to the film to the extent of ap¬ 
proximately five thousandths of an inch in 
width as against the usual thirty-five thou- 
45 sandths width for the normal recording sys¬ 
tem. It is seen by this that there will there¬ 
fore remain about ten per cent of the clear 
portion of the film that formerly existed. 

The amount of light reaching the photo 
cell of the projector, therefore, operated by a 
positive produced by the negative produced 
in accordance with my invention, will be 
greatly induced when there is no modulation. 
M and the variation in light intensity due to 
dirt, scratches and grain structure, will be 
correspondingly decreased. This in turn 
greatly reduces the amount of ground noise. 

In other words, the ground noise will be 
60 reduced with the volume, and will maintain 
a constant ratio relative thereto. This will 
permit rather slight sounds to be recorded 
and reproduced, and will permit the repro¬ 
ducer amplifier to remain set for the soft 
65 portions of the accompaniment instead of 


having to be cut down to prevent a whisper 
being reproduced as a shout. 

Having thus briefly described my inven¬ 
tion, attention is invited to the accompanying 
drawings, in which; 70 

Fig. 1 is a schematic diagram illustrating 
the recording of sound ^n accordance with 
my invention, and electrical circuits for ac¬ 
complishing this process; 

Fig. 2 represents a portion of a sound rec- 75 
ord as produced in accordance with my 
process. 

Figs. 3 and 4 illustrate modified embodi¬ 
ments of my invention. 

Particular attention is now invited to 80 
Fig. 1. Condenser 11 is the condenser of 
a condenser microphone which serves, by 
means of the condenser amplifier 13, to pro¬ 
duce a current of varying intensity represent¬ 
ative of the strength of voice osculations 85 
operating upon the condenser microphone 11. 

A plurality of condenser microphone and 
their corresponding modulators may be uti¬ 
lized in which case the mixer 15 serves to 
combine the currents picked by the various 00 
microphones in the proper proportion. The 
currents as thus combined are supplied by 
the mixer 15 to the amplifier 17. 

The current produced by the amplifier 17 
is used to actuate the vibrating oscillograph 95 
mirror 19. The mirror 19 is the oscillograph 
mirror of the usual variable area sound re¬ 
cording system, schematically illustrated in 
this figure. The light from Source L is con¬ 
densed by means of the condenser lens C, 100 
passed through the aperture A 1? through gal¬ 
vanometer lens GL and is reflected by the os¬ 
cillograph mirror 19 again through GL, 
through the usual optical system O compris¬ 
ing cylindrical lens CL and lens L, which 105 
serve to focus the light in the form of a nar¬ 
row slit upon the narrow slot SL, the image 
of which slot is focussed in the form of a 
narrow slit of light S upon the sound por¬ 
tion R of the film F. The film F is moved 110 
in such a manner that the narrow slit of 
light S falls in a direction transverse to 
the motion of said film. 

The area of the film exposed to the action 
of the light L is controlled by means of the 115 
oscillograph mirror 19, and would in itself 
produce the usual variable area record. 
However, there is interposed between the os¬ 
cillograph mirror 19 and the lens CL an ad¬ 
ditional apertured shutter A 2 . The movement 120 
of this shutter serves to cut down the width 
of the sound track in the opposite direction 
from the screening resulting by the combina¬ 
tion of the aperture A x and the oscillograph 
mirror 19. Thus, referring particularly to 125 
the film F, the action of shutter A- serves 
to produce the shaded portion N of the rec¬ 
ord R; whereas the conjoint action of aper¬ 
ture A t and oscillograph mirror 19 serve to 
produce the shaded portion M of record R, 123 
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the latter of course being the usual shad¬ 
ing produced by the ordinary variable area 
sound recording process. The negative film 
produced by this process will be transparent 
5 m the portions indicated by the shadings in 
Fig. 1, the clear portions having been exposed 
to the light, the negative* therefore upon de¬ 
velopment will appear opaque at such por¬ 
tions, and clear at the portions which were 
10 shaded in the recording by the aperture Ai 
and mirror 19 or shutter A a . 

In printing from the negative thus pro¬ 
duced, a positive in the nature of the film 
represented in Fig. 2, to which attention is 
15 now invited, is produced. In this figure, the 
film F bears a sound strip record R composed 
of the shaded portions M representative of 
the voice or other sound waves recorded, and 
the shaded portion record N which accom- 
20 plishes the purpose of my invention in re¬ 
ducing the amount of the clear portions of 
said positive to the minimum required to 
give tne full light fluctuations when the posi¬ 
tive record is used to control the light fall- 
28 ing upon a photo-sensitive device. 

Connected with the circuit supplying the 
vibrating mirror 19 is a two stage amplifier, 
comprising thermionic devices 21 and 23. 
The output of this amplifier is supplied to 
20 the thermionic rectifier 25. The audio cur¬ 
rent thus rectified is passed to a D. C. am¬ 
plifier 27 of thermionic devices in parallel. 
For the purpose of convenience, a single de¬ 
vice 27 has been illustrated. It is under- 
28 stood, however, that for the single device 27 
there may be substituted any desirable num¬ 
ber of similar devices, arranged in parallel, 
which latter is the form in which I have oper¬ 
ated my invention. 

40 The rectified and amplified D. C. impulses 
are supplied through resistance 29, battery 31 
and through the voice coil 35 of the electro¬ 
dynamic device 37 to ground. The field 38 
of device 37 is supplied by the battery or 
48 equivalent D. C. potential 40. Coil 35 is 
divided into two portions 33 and 39 both 
of which portions serve, when current is 
flowing through the amplifier 27, to move the 
coil in one direction. The center tap con- 
8° necting the two coils 33 and 39 is connected 
through the high potential side of the fila¬ 
ment battery 41 and through a variable re¬ 
sistor 43, the said circuits being so propor¬ 
tioned that when no current is flowing 
88 through the amplifier 27, the current flowing 
through the portion 39 of coil 35 will be suffi¬ 
cient to move the coil 35 in the opposite direc¬ 
tion. To the moving coil 35 of this device, 
is connected the apertured shutter A-, de- 
60 scribed above. 

Thus, the shutter moves in proportion to 
the amount of input of the amplifier circuit, 
moving outward under the pressure of the 
rectified current of the voice coils to accom- 
88 modate the peaks of the modulation on the 


film and moving backward, when the modu¬ 
lation has ceased^ under the pressure of por¬ 
tion 39 of the coil 35. The vibration of the 
apertured shutter A 2 is in exact accordance 
with the D. C. impulses of the rectifier 25 70 
and, therefore, it passes light only to the 
extent required to permit the peak modula¬ 
tion reaching the film at any given instant. 
When no modulation occurs, the shutter is ad¬ 
justed to admit a beam of light of a width 75 
of approximately five thousandths of an inch 
to the recording film. 

A milliammeter 45 is inserted in lead to 
portion 33 of voice coil 35 for indicating the 
variations of current in this system. A sim- 80 
ilar milliammeter 47 is inserted in the lead 
from ground to portion 39 of voice coil 35 
for a similar purpose. 

For orchestra recording, the recording 
level may be determined by trying out the 85 
operation of the recorder on the highest for¬ 
tissimo of the orchestra and setting the ampli¬ 
fication so that no over-shooting occurs. 
Then the amplification having once been ad¬ 
justed, the volume of recording is controlled 00 
naturally by the change of volume produced 
by the orchestra. 

An alternative recording arrangement may 
be provided in which a second mirror GM' 
is substituted for the shutter A 2 of the above 96 
described and illustrated arrangement. This 
second mirror may be operated by the usual 
galvanometer coils controlled by the output 
of the amplifier 27 and controls the place¬ 
ment of the image of a second light source 100 
having its own condenser lens C' and aper¬ 
ture plate A/. This image is thrown upon 
the film F through the same optical system 
O as shown in Fig. 3. i 

A second alternative device may be ar- 105 
ranged by controlling the site of aperture 
plate A, as shown in Fig. 1 and described 
above, by means of a voice coil 33' simil a r 
to that shown. This is effected by placing 
an aperture shutter A/ adjacent the aper- 110 
ture A, as shown in Fig. 4. 

It is obvious that for the electrodynamic 
shutter motor 37 shown and described, an 
electrostatic motor or other secondary mover 
may be substituted. | _ 115 

In the event of using a variable density sys¬ 
tem, the system illustrated may be used in 
which case the shutter aperture A* would 
merely vary the width of the sound track re- 
corded. A* V-<shaped aperture shutter might 120 
be substituted to vary the width of the track 
in order to increase the variation over that 
obtainable with the shutter illustrated. 

Having thus described my invention, atten¬ 
tion is invited to the fact that I am not to be 125 
limited by the specific embodiment shown and 
described for the purpose of illustration only, 
but by the actual scope of my invention as set 
forth and determined in the accompanying 
claima. *80 
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I claim: 

1. In combination, means for making a 
photographic sound record within a single 
sound-track area, and means controlled oy 

5 the audio current of the sound being record¬ 
ed for continuously altering the character 
of the record so that, when the original 
sounds are reproduced therefrom, ground 
noise is minimized, said means including 

10 means responsive to said current for shad¬ 
ing the normally clear portion of the finished 
sound-track area to the maximum amount 
possible to still permit obtaining sufficient 
clear portion to properly reproduce the re- 

15 corded sound/ 

2. In combination, means for making a 
photographic sound record within a single 
sound-track area and means, responsive to 
the audio current of the sound being record- 

20 ed for controlling the average opacity of the 
sound-track area, said last mentioned means 
comprising means responsive to said current 
for shading the normally clear portion of 
said sound-track area to the limit possible 

25 still retaining sufficient of said clear portion 
to permit accurate reproduction of recorded 
sounds. 

3. In combination, means for exposing a 
light sensitive surface to light, means respon- 

30 sive to audio current impulses for causing 
said light to vary in response to sound, and 
additional means controlled by said impulses 
for causing the amount of light reaching 
said surface to vary independently of the 

35 frequencies recorded by said first mentioned 
means. 

4. In combination, means for exposing a 
light sensitive surface to light, means re- 
sponsive to said audio current impulses for 
causing said light to vary in response to 
sound, and independent additional means 
controlled by said impulses for causing the 
average amount of light reaching said sur¬ 
face to vary as a function of only the loudness 

5 of the sound being recorded. 

5. In combination, means adapted to con¬ 
tinuously expose a light sensitive surface to 
the action of a beam of light, sound controlled 

50 means for influencing said light, means for 
deriving a direct current proportional to 
the crest amplitude of said, sound, and a 
means whereby the direct current may be 
independently utilized to further influence 

55 said light. 

6. In combination, means responsive to 
audio current impulses for directing a nar¬ 
row line of light into a portion of film re¬ 
served for photographic sound record, means 

6C for causing one end of said line to move trans¬ 
versely of said film in response to sounds, 
and means controlled by said impulses for 
causing the other end of said line to assume 
and maintain an average position with re- 

95 spect to the boundary of said portion corre- 
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sponding to the loudness of the sound repre¬ 
sented by said record. 

7. The method of making photographic 
sound records adapted to produce a mini¬ 
mum amount of ground noise upon reproduc¬ 
tion which comprises exposing a sensitive 
film to a light beam, varying one side of said 
light beam in accordance with the wave form 
of the sound being recorded, and varying the 
other side of the said beam in accordance with 
a rectified component of said wave. 

8. Apparatus for recording sound on a 
moving light recording member comprising 
means including a galvanometer responsive 
to electrical waves corresponding to sound 
waves for exposing said member, means in¬ 
cluding a second galvanometer for varying 
the exposure thus produced, and means con¬ 
nected in circuit with a second galvanometer 
for rectifying and damping said electrical 
waves. 

9. The method pf making varable width 
photographic souhd records in which the 
clear area varies in accordance with the vol¬ 
ume of the sound being recorded, which com¬ 
prises, exposing a sensitive film to a single 
light beam, vibrating one edge of the beam 
laterally of the film in accordance with the 
wave sound being recorded, and simultane¬ 
ously producing a lateral displacement of 
the other edge on the beam in accordance 
with a rectified component of said wave. 

10. Apparatus for recording sound on a 
moving light sensitive member which com¬ 
prises means for varying the limits of the 
light falling upon said sensitive member in 
accordance with sound impulses, said means 
including a coil normally excited to move 
said means in one direction, and a second coil 
excited by said sound impulses to move said 
means in the other direction. 

11. Apparatus for recording sound on a 
moving light sensitive member which com¬ 
prises a light source, an aperture, a galva¬ 
nometer for reflecting the light passed 
through said aperture, an optical system for 
focussing the light thus deflected upon a mov¬ 
ing light sensitive member in the form of a 
narrow slit transverse thereof, means for ac¬ 
tuating said galvanometer in accordance 
with sounds in such a manner that the extent 
of illumination of said light sensitive mem¬ 
ber by said beam of light will be defined by 
one edge of said aperture, and shutter means 
for limiting the illumination of said light 
sensitive member in the other direction in 
accordance with the average sound intensity,' 
said last mentioned means including a coil 
for normally moving said shutter means in 
one direction, and a second coil actuated in 
accordance with said sound intensity to move 
said shutter means in the opposite direction. 

HUGH McBOWELL, Jr. 
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Subject Test on Dark Recording*^ ing 

tuba supply circuit f or D C supply 

Signature Batsel Date 4 - 3 O- 3 O 
Shoup 
Clat. 

A circuit was arranged on the following 
lines to supply a D.C. supply to shift the 
galvanometer off center or to operate a shutter 
to blacken out the unused portions of the 



min. swing is dependent on the Bias applied to 
the grid. This changing Bias is obtained by 
rectifying a portion of the Amp. output. The 


• time constant, or period of getting over and return 
of the shutter or Galv. shift is determined by 
the Condenser and Resistance (C and R) . The test were 
made with the Galv. shift, as the shutter was 
not ready at the time. The valves of the C and R 
were adjusted so that the get over was 
practically instantaneous. The return time was 
of the order of a 1/25 of a second. Visual 
inspection of the film did not show any 
cutt offs on sudden increases in volume. 

R was of the order of 5 and C - 1/10 M.F. 


f r 

f/ 


T»str oo SbaXtttorTajr Dark 

Recording 

Cl^MtOM 6 I Mtfil . Bat*. 5 - 27-30 
An experimental shutter was made using 
a Parrand speaker movement as the 
price mover. A step Tip ratio was provided 
so that -the vane would move the proper 
distance (approx 1/8") for a movement of about 

1/64" of the speaker armature. : This device was 

• 

placed just behind the cylindrical lens on the 
R-4 recorder optical system. 

i 

A record was made of speecn and 
piano. The device worked satisfactory with the 

i 

exception of cutting off a little as it shifted away 

I 

fror. the center. 

i 

Since the movement of the shutter (during 
the backing off period) depends on the spring action, 
providing the current goes to zero very quickly, the 
time of getting over depends on the springs and 

i 

the mass of the shutte’ . A test was made 
on the device - by employing D. C. sufficient to 
shift it over, then by opening the circuit the time 
required for the spring to act can be measured; 
accurately, a test was then made with a 

shunt of 100 ohms oh the coils of the mover. 

. . i 

This shunt was used to danrp the device in 

i 

case it vibrated after shifting to- maximum 

position. The results of this test proved that 

- !' 

the device required a certain amount of 
damping, as the portion of the film where 
no damping was used showed quite a hump 

at the point of shifting. Fig. A. tfhile the damped 
* Wt Portion was practically smooth 

jflxS Fig. B 

X B It was also evident that 


24 

1 34 


M 1 


the mass of the vane was 
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Test on Shutter for Dark 
Becarding Con't 

Signature Batsel Date June 2, 30 


too great. A vane was constructed with 
a wooden stem, which made It considerably 
lighter In weight. A test was made and 
the time of backing off was greatly reduced. It 

may be desirable to leave this tine still 

* 

* •« 

shorter, but if It Is found laprao tic able to do 
so, the present rate of shifting will be 
satisfactory, as It is of the order of 1/180 
of a second. -The return Is much slower 
and in fact Is any value that aay be 
desired as it is controlled entirely by the 
building up of the plate current of the tubes 
In that shifting circuit. 
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In the reproduction of tones (sound oscilla¬ 
tions) recorded on films It is well known that a 
more or loss prominent tingling or crackling, the 
so-called back ground noise Is produced. Part 
0 of this noise may (Originate from the microphone 
or amplifier used in the recording, or from the 
light-sensitive cell or amplifier used in the re¬ 
production process. By careful construction, 
however, of the amplifier, the microphone and the 
10 light-sensitive cell the background noise due to 
these parts may be reduced to a very small value. 

I n additio n to the above mentioned causes the 
background noise may originate from Irregulari¬ 
ties of or Impurities In the layer of emulsion on 
jo the film, or from so-called scratches in the same, 
which unavoidably are produced by wear. The 
prominence of noise due to the last mentioned 
causes depends an the transparency of the sound 
reproduction film after It has been developed and 
20 fixed. Scratches and irregularities In the emul¬ 
sion coating of the film win therefore greatly 
manifest themselves as background noise, when 
a relatively large part of the sound films used tor 
the reproduction is translucent. 

20 The background noise originating from the 
emulsion irregularities and from the scratches in, 
the film is generally independent of the magni¬ 
tude of the sound amplitudes and, consequently, 
becomes more prominent with decreasing ampll- 
30 tudes. so that this noise is especially noticeable 
during the tone pauses. 

In the reproduction of sounds made from 
photographic sound records of the variable den¬ 
sity type the background noise may be eatudder- 

35 ably reduced by decreasing the average degree of 
density of the negative film with decreasing 
sound amplitude and, consequently, the corre¬ 
sponding density of a positive film, L e. a repro¬ 
ducing film copied from said negative film in any 

40 ordinary wunnw will increase with decreasing 
sound amplitude. The transparency of the re¬ 
producing film will be reduced when the sound 
amplitudes decrease, and the background noise 
will then be reduced at the same rate. 

45 ‘ The average density of the film does not neces¬ 
sarily have to be varied during the sound record¬ 
ing itself. An ordinary negative or positive sound 
film of the variable density type, on which the 
sound has been recorded in the usual manner, may 
50 be used and a new positive or negative film pro¬ 
duced therefrom by conversion of the sound re¬ 
corded an the original negative film into corre¬ 
sponding electric cu rre n ts, by means of which 
the sound Is recorded on the new film with, varia- 

36 tioa of the average density of the film 


The above mentioned variation of the 
density of the photographic film is equivalent to 
a displacement of the working point on the so- 
called blackening curve of the light sensitive 
layer of the film—L e. dr a c urv e r ep resen ting 6 
dlagrammatically the dependency between the 
Intensity of the exposure of thefflhn and the cor¬ 
responding degree of blackening of the developed 
film. This displacement Is effected so that a por¬ 
tion of the varying electric current. Into which j 0 
the sound Is converted for the p ur pose of being 
recorded, is in known manner rectified and 
caused to act on the zero-position of the sound 
recording member. L e. the position about which 
the said member oscillates during the recording— jj 
or on the mean value of the sound recor d i n g 
bundle of rays—i. e. the value about which the 
Intensity of the bundle of rays of light is varying 
In accordance with the sound oscfilatlons. 

It will be suitable according to the invention qq 
to govern the sound-recording member (the light 
or the light projecting system) in such a manner 
that at increasing sound amplitudes the said rec¬ 
tified current win Increase and consequently the 
displacement of the working point on the black- 26 
ening curvewin occur just as quickly as or quicker 
than the latter sound amplitudes Increase and, 
vice versa, at decreasing sound amplitudes the 
said displacement win be effected more slowly 
than the amplitudes decrease. j 30 

It win be seen t hat as a result of this arrange¬ 
ment a sound produced suddenly alter a pause 
as most sounds are— win cause a corresponding 
displacement of the working point as quickly as. 
or more quickly than the increase In the magnl- 35 
tude of the sound amplitude coneemed.swayfrom 
the position occupied by the working point dur¬ 
ing the pause—which generally win mean the 
position corresponding to fun blackening of the 
sound-record track. i 40 

The sound concerned win therefore be reco r ded 
with certainty, and when a sound dies slowly 
away the density will vary so slowly that It < 
not reach the maximum value during the 
before the audible oscillations to be reoorded have 45 
ceased. 

This adjustment of the controlling system for 
a sound-recording member can be attained rimply 
by mutual adjustment of the coefficients of con¬ 
ductivity for the circui t or one or more of the dr- 50 
cults, by way of which the above mentioned recti¬ 
fied current is transferred to or is caused to acta- . 
ate the sound-recording member. This is accom¬ 
plished in such a manner that the v ari a tions tax 
the rectified c urrent are effected more qukddy 
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when tiie said current increases than when it 
decreases. 

Usually, a rectifier valve Is used for rectification 
of the above mentioned current and the control 
5 may be effected by Inserting in the anode circuit 
of the rectifier valve a smoothing condenser con¬ 
nected In parallel to an ohmic resistance. The 
value of the resistance Is so adjusted depending 
on the ohmic resistance of the rectifier valve, that 
10 the charging of the condenser during the passage 
of a positive half wave through the rectifier valve 
will be effected more quickly than the subsequent 
discharge of the condenser during the occurrence 
of a negative half wave. 

15 The details of the invention appear from the 
following description of the same In connection 
with the drawing showing curves and diagram¬ 
matic constructions of recording systems accord¬ 
ing to the invention. 

20 Fig. 1 shows the blackening-curve of a negative 
tone film and the position of the working point on 
this curve, for recording sounds according to the 
present invention. 

Fig. 2 shows diagrammaticaHy. a system con- 
25 structed. according to the invention, for exposure 
of a film during recording of tones (sound oscilla¬ 
tions) thereon according to the varying intensity 
method. 

Fig. 3 shows In front elevation, an exposure slit 
30 used in this system, and 

Pig. 4 shows a system for controlling the record¬ 
ing member In such a manner that the working 
point of the blackening curve is removed farther 
away from a given initial position the greater the 
35 tone amplitudes are. 

Fig. 5 diagrammaticaHy represents the shifting 
of the zero line during the Increase and decrease 
of the sound amplitude; 

Fig. 6 Is an outline of a variable width record 
40 prepared In accordance with the present Inven¬ 
tion; 

Fig. 7 represents the variable width record pre¬ 
pared In accordance with the Invention; and 

Fig. 8 represents a variable density record cor- 
45 responding to the one shown in Fig. 7. 

In Fig. 1 a Is the blackening-curve for Instance 
for a silver-bromide emulsion applied to a nega¬ 
tive film. The abscissae J represent the intensi¬ 
ties of lighting, and the ordinates S represent the 
50 degrees of blackening measured as a percentage 
of the maximum density, which latter corre¬ 
sponds to complete opaqueness of the light-sensi¬ 
tive coating, after this has been developed and 
fixed. 

55 When recording sounds according to the well- 
known variable density process, the point c of the 
blackening-curve, at which the work Is being per¬ 
formed, i. e. the point on the curve on both sides 
of which the blackening varies uniformly during 
60 recording. Is a fixed point of the curve. Irrespec¬ 
tive of the magnitude of the tone amplitudes. 

As shown In Fig. 1, the point c is situated at a 
relatively low point on the curve o—ordinarily at 
the central point of the rectilinear portion of the 
65 curve a —so that on the negative film the sound 
records corresponding to sound oscillations of 
smaller amplitudes appear relatively very opaque. 
Accordingly on a positive film copied from the 
negative film the portion of the record represent- 
70 ing sounds of smaller amplitudes will be relatively 
very translucent, whereby the background noise 
will manifest itself greatly and will Increase with 
decreasing sound amplitudes. In order to avoid 
this according to the invention during the sound 
75 pauses the working point c should be situated on 


the lower part of the curve at o. During record¬ 
ing the point o travels towards the centre c of the 
hift/»i»>r>ing curve when the sound amplitude In¬ 
creases. 

Disregarding temporarily the ordinary varia- 5 
tlons In the exposure due to the variations of the 
amplitudes of the sounds and considering inly the 
varying average lighting of the negative film dur¬ 
ing the recording of sound oscillations of various 
amplitudes, then it will be seen directly that the 10 
light passing through the negative film during the 
printing of the same will vary from about 100 % 
to about 50%, or, as the point o is not situated 
quite as far down as the initial point of the curve 
a, from for Instance 90% corresponding to the 15 
point o and to about 50% corresponding to the 
central point c of the rectilinear or nearly recti¬ 
linear part of the negative blackening curve. 

By “blackening” In the present specification Is 
meant not what Is ordinarily understood by this 20 
word. If the blackening Is indicated by S and the 
amount of light Impinging on a certain area of the 
film is indicated by I and the portion of said light 
penetrating or passing the film Is Indicated by P. 
then 25 


or 


S- 


I-t-P 

I 


30 


Now, I—P Is the amount of light which has been 
absorbed by the film and if this amount is indi¬ 
cated by A then 



33 


i. e.. S is the ratio between the amount of light 
Impinging on the film and the portion of said light 
which is absorbed by the film. In Fig. 1 of the 
drawing S is a percentage of I. 40 

When recording sound oscillations on films ac¬ 
cording to the variable density method, the 
sound, as Is well-known. Is converted Into varying 
electric current, which Is caused to act upon a 
system by means of which the film Is exposed in 43 
such a manner that the Intensity of exposure of 
the film is modified in accordance with the cur¬ 
rent. In Fig. 2 a system of this nature is Illus¬ 
trated, in which an oscillating mirror e is used 
which is supported by an oscillograph loop / and :o 
Is exposed, through a silt 9 In a screen h, to a 
source of light i an image of which Is formed in 
the plane of the mirror by means of a lens nu 
The mirror projects an image g' of the slit g on 
to a screen l disposed between the mirror and the 55 
film ) fc. In such a manner that the image g’ partly ' 
covers a slit m In the screen Z. A cylindrical lens 
n produces on the film Jc a linear Image fi of the 
Image of the source of light formed on the mirror 
by the lens nu 60 

Assuming that the mirror swings about the 
longitudinal axis of the loop /. the Image a’ will 
be caused to cover alternately more or less of the 
slit m and, consequently, the part of the bundle 
of light reflected from the mirror e and passing 65 
through this slit will vary In accordance with the 
oscillations of the mirror. In other words, the 
quantity of light concentrated on the film k by 
the lens n and, consequently, the light Intensity 
of the image ii will vary in accordance with the 70 
oscillations of the mirror. 

According to the well known variable density 
recording processes, the mirror, when at rest oc¬ 
cupies such a position that one edge of the image 
g' coincides approximately with the center line q 75 
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of the slit m. Acordlng to the pr esent in ve n tion 
the mirror e is so adjusted that the edge of the 
image o'. when the mirror is at zest, is not at 
the center line q but at or quite near to the bottom 
5 edge <t of the slit m, so that the Intensity of the 
lighting on the film will corresp o nd to the point o 
of the curve a. Pig. 1 . When sound oscillations act 
' on the sound-recording device, then the edge of 
image o' that originally was situated along the 
- 10 edge q' has to pass the edge of the slit m to an 
extent increasing with the amplitudes of the 
sound oscillations, in correspondence with the 
above described fact that the point o has to be 
displaced an the curve a. 

15 This displacement may, for instance, be effected 

in the manner Illustrated in Pig. 4, In that a por¬ 
tion of the cur re n t, into which the sound is 
converted for the purpose of being recorded, is 
directed across a transformer T to a rectifier 
20 valve s, in which the current is rectified and 
amplified, and then directed across a resistance t 
Inserted in parallel with a condenser u in the 
anode circuit of the valve s. The anode current 
of the valve s produces voltage variations across 
25 the resistance t, which are impressed upon the 
grid of an amplifier valve v. The anode circuit 
of this amplifier valve v Is closed by way of the 
oscillograph loop /. Figs. 2 and 4, to which the 
secondary winding of a transformer T is con- 
' SO nected. and by way of which transformer the 
alternating current, into which the sound is con¬ 
verted for the purpose of being recorded, is 
transferred to the loop /. 

It win thus be seen that the working position 
35 occupied during recording by the oscillograph 
loop 1 and, consequently, by the mirror e will 
depend on the anode current of the valve t>, while 
the periodic oscillations that the mirror has to 
perform in order to be able to record the sound 
40 will depend on the alternating current supplied 
by way of the transformer T of the loop. The 
initial voltage on the grid of the valve v is selected 
in such a manner that a relatively high plate cur¬ 
rent will flow in the valve v when the current 
45 rectified by the valve s is small. L e. when the 
sound osdllattons occurring are weak. The mir¬ 
ror e is then rotated at a relatively wide angle, 
for .examide to such an extent that the edge of 
the image o' will be situated only slightly Inside 
50 of the bottom edge of the slit m. 

The exposure of film k is therefore very weak, 
corresponding to a very considerable blackening 
of a positive film produced by copying from the 
film k. When the sound amplitude increases, 
55 then the current rectified by the valve s will also 
increase, and the drop of voltage across the 
resistance t will reduce the initial grid voltage in 
the valve v, whereby the anode current of the 
latter will be reduced. The mirror is thus turned 
so so that* the image o' will be moved further across 
the slit m. 

In the above it was assumed that the edge of 
the linage o'. when the mirror is at rest. Is situ¬ 
ated at the bottom edge of the slit m or only 
05 slightly below the same When the edge of the 
image o' is situated appreciably inside of the bot¬ 
tom edge of the slit or entirely outside the slit m 
at the bottom edge of same, then there will be 
no recording of noise of too small amplitude to 
70 produce rectified current of a magnitude suffi¬ 
cient to turn the mirror 1 6 such an extent that the 
image o' will be moved inside the slit m. This 
result may be attained simply by adjusting the 
plate current of the tube v so that the image o’ 
75 is not allowed to enter the slit m unless the actu- 
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attng impulses surpass a certain minimum value. 

In the above the assumption was that the dis¬ 
placement of the wor kin g point o was prop or- 
ttonal to the amplitude of the sound. - • 

. With rm direct current from the saode circuit 5 
of the valve v pairing through the loop /. the 
mi rro r is adjusted to such a position that the 
amount of light passing the ap er tu re m Is suffi¬ 
cient to expose the film to a degree correspond¬ 
ing to a density of SO per cent. The valve v is 10 
then switched into circuit and the anode curr e n t 
Is adjusted to such a value that when passing 
through the loop /, the mirror is moved to the 
position in which the upper edge of the cross- 
section of the light beam a 1 is at the lower edge 15 
of the aperture m. When the intensity of the 
sounds to be recorded reaches a maximum, the 
c u r ren t from the rectifier s will be a maximum 
thus causing a maximum negative biasing poten¬ 
tial to be applied to the grid of the valve v. The 20 
plate cur re n t of that valve will thus become zero. 

At values between zero and the maximum value 
of plate current In the valve v. It will be under¬ 
stood that the light beam o 1 win take up corre¬ 
sponding positions In relation to the aperture m. 25 

As already stated, it is preferable that the mean 
density of the record corresponding to the loudest 
sound to be recorded should be not greater than 
50%. TO avoid distortion of loud sounds, the 
apparatus will In any case be 30 designed that. 30 
at* an assigned maximum sound Intensity, the 
total extent of the oscillation of the edge of the 
cross-section 0 1 of the beam of light, consequent 
on the sound vibrations, is not greater than the 
width of the aperture to, and it 13 only necessary. 35 
to obtain the above result, that the maximum 
(or initial) value of the continuous current flow¬ 
ing in the anode circuit of the valve V shall be 
not greater than the maximum peak value of 
the alternating curr e n t in the secondary winding 40 
of the transformer, and that the continuous cur¬ 
rent shall be zero at the assigned maximum sound 
Intensity. If these conditions are satisfied it will 
be evident that the mean position of the edge of 
the beam of light will be at or near the middle of 45 
the aperture w when the assigned maximum 
sound Intensity is reached. It Is to be noted that 
if this assigned maximum should be exceeded the 
mean position of the beam of light is not altered, 
because the anode current has already been 50 
brought to zero. This would not be the case if 
the anode current were varied directly as the In¬ 
tensity of the sound, as In this case an exception¬ 
ally loud sound, would cause an exceptionally 
heavy anode current which might move the beam 55 
of light off the aperture to altogether. 

The nature of the sound record produced in 
accordance with the present Invention will more 
clearly appear from Figs. 5-8. 

In Fig. 5 the dotted line o re p res en ts the zero 60 
line of an amplitude record. At the left side we 
have shown a few sound waves, the volume of 
which is suddenly Increased from d to c and at 
the same time the zero line is displaced from the 
zero point x to the zero point XV It is assumed 65 
that prior to the increase the amplitude d of the 
waves is constant and that after the increase the 
amplitude c of the waves is also constant until it 
again decreases at the zero point x". The zero 
line is shifted from the zero point X to the zero “0 
paint x* in a period of time rep r e se nted by the 
distance A measured in the direction of the 
movement of the film. This direction is Indi¬ 
cated by the arrow P. 

The variation of the amplitude of the regls- 75 
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tered variations, L e.. the difference c-t-d, takes 
placewithln the period of time represented by A. 

At the right-hand side of Pig. 5 we have shown 
what happens when the volume of sound de- 
5 creases from the magnitude a -(which is equal to 
c) to the magnitude b (which Is equal to d). It 
Is assumed that the variation a-t-b representing 
the decrease of the volume of the sound ta k es 
place during the time represented by Ai. L e.. 
10 the horizontal distance between the two zero 
points x" aid x*. 

If Ai Is equal to A and. c -*-& is equal to o-f-b, 
then a-t-b and c-*-d, respectively, represent a va¬ 
riation of a certain magnitude (o-i-b or c-mD 
15 and at a certain rate (A or Ai). It will be clear 
tha± the zero point x’ Is not shifted back to & 
position x?” corresponding to the original posi¬ 
tion x within the period of time Ai, but consider¬ 
ably more slowly, viz., in the course of the time 
20 r ep r es e n ted by B. The shift of the zero line 
caused by the Increase Is equal to x'-t-x, and the 
shift of the zero line during the decrease and 
within the same period of time Is equal to 
x"-i-x"', and this shift Is considerably smaller 
25 in the transversal direction of the film than 
x'-t-x. For the sake of simplicity It Is assumed 
that the volume of the sound represented In the 
right-hand portion of Fig. 5 decreases from a to b 
In the course of two consecutive waVes to and idi. 
30 After this the volume bis kept constant. 

Pig. 5 Illustrates that In accordance with the 
present Invention a certain variation of the vol¬ 
ume of the sound is not only of a certain value 
(a+b and c-t-d) with respect to the amplitude 
35 variation, but also of the same value with respect 
to the time (represented by. A and Ai, respective¬ 
ly) . within which said variation takes place. 

A variable density record according to the In¬ 
vention Is shown In Pig. 8 . Since the graphical 
40 Identification of the Invention Is well-nigh im¬ 
possible In such illustration, the variable width 
counterpart of this record is shown In Figs. 6 
and 7. In practice such translation of variable 
width records into variable axea records Is ef¬ 
ts fected by special equipment well known to those 
skilled in the art. 

Pig. 7 shows the corresponding variable width 
record and Pig. 6 a line representing the corre¬ 
sponding sound. It will be noted In Pig. 6 that 
50 the Increase of the sound volume takes place at a 
considerably higher rate than the decrease of the 
volume of the sound. This is a natural phe¬ 
nomenon. and the zero line win. of course, always 
be shifted more rapidly towards the center line 
55 of the film than towards the border line. How¬ 
ever, two consecutive sound waves I and n may 


be found the maximum amplitudes of which have 
a certain difference p, see Pig. 6 , which Is equal 
to the difference between two other oonsecutlve 
sound waves occurring during the decrease of the 
sound, see the two waves m and IV In Pig. 6 . 5 
These two equal differences p appear within the 
same period of time A. 

If the record Is prepared In such a m a nn er 
that the shift q of the zero position co r respo nd i ng 
to the difference p during the Increase of the 10 
sound, see the left-hand side of Pig. 7, Is larger 
than the shift qi of the zero position correspond¬ 
ing to the difference p during the decrease of the 
sound volume, see the right-hand side of Pig. 7, 
then the record Is made according to the prese n t 15 
Invention. 

In a variable density record the variations are 
Indicated only by differences In scratching, and 
it Is not possible In a scratching made by band to 
Indicate the differences In the average density by 20 
a more open or narrow scratching without Inter¬ 
mingling the average density and the minimum 
density of the different waves. Therefore Pig. 8 
Is only a crude illustration of the Invention. 

Having now particularly described and ascer- 25 
talned the nature of our said Invention and In 
what manner the same is to be performed we de¬ 
clare that what we claim Is:— * 

1. A sound record film the zero line of which 
shifts with amplitude changes in the sound, and 30 
In which said shift occurs more rapidly when 
the sound volume increases by a certain value 
than when It decreases by said certain value. 

2. A sound record film In which the mean 
density of the sound track varies between the 35 
density corresponding to the central point of , the 
rectilinear portion of the density characteristic 

of the said film and the density corresponding to 
one end of the rectilinear portion of the said 
characteristic. 40 

3. A sound record film on which the average 
transparency of the sound track Is shifted at a 
higher rate than the volume of the sound varies, 
when the said volume Increases, and Is shifted at 

a lower rate than the variation of the volume of 45 
the sound, when the said volume decreases. 

4. A sound record Him In which the mean trans¬ 
parency of the sound track varies between the 
transparency corresponding to . the central point 

of the rectilinear portion of the density charac- 50 
teristic of the said film and the transparency cor¬ 
responding to one end of the rectilinear portion 
of the said characteristic. - 

ARNOLD FOULSEN. _* . 

AXEL CARL QSOBO PEDERSEN. 
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Defendant’s Exhibit No. 3. 

TRANSLATION OF GERMAN APPLICATION FOR 
PATENT FILED IN THE GERMAN PATENT OFFICE, 1 
ON FEBRUARY 26, 1931, BY ARNOLD POULSEN AND 
AXEL CARL GEORG PETERSEN 

Mail Division, June 24, 193S, U. S. Patent Office. 

Docket Division, June 24,1938, U. S. Patent Office 

PATENTS AND DESIGNS ACT 1907, 1919 & 1928. 

In the Matter of Application for Patent by Arnold Poul-I 
sen, graduate Civil Engineer of Hellerup and Axel Carl 
Georg Petersen, graduate Civil Engineer, of Copenhagen,; 
both in Denmark, in respect to an invention entitled “Ar¬ 
rangement in systems for recording of tones on a light: 
sensitive film”. 

Statutory Declaration by Miss Louise Sodemann,; 
Sworn Translator & Interpreter, appointed by the Danish 
Government. The above mentioned Declarant doth hereby 
solemnly and sincerely declare as follows:— 

(1) That I am familiar with the German and English 

languages. i 

(2) That the Exhibit hereunto attached is a true and 
correct translation of the accompanying certified copy of 
the German Specification filed on the 26th day of February 
1931 at the German Government’s Patent Office, and of the 
official German Certificate attached thereto, and that suclj 
translation has been made from a certified copy of the 
Specification filed upon the application for German Patent 
aforesaid, which copy was certified on the 29th of January 
1938. 

And I make this solemn Declaration conscientiously be^- 
lieving the same to be true and by virtue of the provisions 
of the Statutory Declarations Act, 1835. 

Louise Sodemann 
Signed and declared by the said 
Miss Louise Sodemann, at Co¬ 
penhagen, this 28th day of Feb^ 
ruarv 1938, before me:— 


(Seal) 
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CERTIFICATE OF AUTHENTICATION. 

Kingdom of Denmark 

City of Copenhagen 1 gg . 

Consulate General of the f 
United States of America 

I, R. Borden Reams Consul of the United States of 
America at Copenhagen, Denmark, do hereby certify that 
the seal of 

and the signature of Louis Sodemann, an official trans¬ 
lator of the English and Danish languages to the instru¬ 
ment of writing hereto annexed, are true and genuine, and 
as such are entitled to full faith and credit. 

In witness whereof I have hereunto set my hand and 
official seal this 1st day of March, A. D. 1938. 

R. Borden Reams, 

Consul of the United States 
of America. 

Fee No. 742 

Received $2.00 Kr. 9.20 

American Consulate General 

$2.00 

Fee Stamp 

Copenhagen, Denmark 
(Consular Seal) 


CERTIFICATE. 

Messrs. Arnold Poulsen, graduate Civil Engineer, of 
Hellerup, and Axel Carl Georg Petersen, graduate Civil 
Engineer, of Copenhagen, have on the 26th February 1931, 
in Germany, filed with the Government’s Patent Office an 
application for Letters Patent for an invention entitled 


“Arrangement in systems for recording of tones on 
a light sensitive film.” 





The attached documents are a correct and true repro-; 
duction of the original documents belonging to this Patent 
Application. 


Berlin, the 29th January 1938. 


The Government's Patent Office. 
(Seal) 
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Arnold Poulsen, graduate Civil Engineer, 7 Hdjrups Alle,; 
Hellerup, and Axel Carl Georg Petersen, graduate Civil! 
Engineer, 183 Ndrrebrogade, both of Copenhagen. 


Arrangement in systems for recording of tones 
on a light sensitive film. 

As appearing from the specification of the German Pat-, 


ent No.(Patent Application No. P. 817/30) and the 

Patent No.(Patent Application Nr. P. 1079/30),, 


it has formerly been proposed to reduce the secondary: 
noises accompanying the reproduction of tones recorded 
on photographic films and originating from scratches and; 
irregularities in the layer of emulsion, by alteration of 
the mean position or the mean value about which the light,! 
or the light-projecting system, is swinging during the re^ 
cording, in such a manner that the area of the transparent! 
part of the sound record, or the transparency of the sounc^ 
record on a positive film copied from the negative film^ 
will be reduced when the amplitudes of the sound waves arq 
decreasing. Hereby the result is attained that irregulari-i 
ties in the emulsion layer of the film, or scratches and other 
defects, in the case of sound waves with small amplitudes 
will have a considerably less disturbing influence on the 
reproduction, so that the ratio of the said amplitudes to the 
amplitudes of the secondary noise can be maintained nearly 
constant, throughout a larger range of amplitudes. 

Besides the above mentioned process for altering the 
transparency of the film, or the transparent part of the 
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film by suitable precautions during the recording, it has 
also been proposed to alter the transparency of the film 
during the copying, or after the copying, for instance by 
varying the quantity of light used for the copying, or by 
painting with colour substances or the like that are imper¬ 
vious to visible light. 

By all the processes proposed heretofore, the difficulty 
appears that changes in the transparency of the film cause 
cracking sounds during the reproducing, viz. when the said 
changes commence or cease too suddenly, and sudden cur¬ 
rent impulses are then produced in the amplifier of the 
reproducing apparatus. By the above mentioned known 
processes, the danger is present that the total blackening of 
the film, which is desired during the tone pauses, occurs too 
early, so that slowly dying tones are suddenly cut off or 
cease too late, for which reason the first part of tones that 
ought to be recorded will not be recorded. 

The present invention has for its object to remove these 
drawbacks by governing the blackening variations during 
the recording, in such a manner that these variations will 
always commence and cease at a suitable speed. The term 
blackening variations means in this connection the varia¬ 
tions in the mean blackening that are due to variations in 
the mean position or the mean value about which the light 
or the light-projecting system is swinging during the re¬ 
cording, but not the variations produced by the oscillations 
of the light or the light-projecting system about the said 
mean position or the said mean value, and originating from 
the sound waves converted into alternating currents, cf. the 
specifications of the above mentioned patents. 

The device serving, according to the invention, to control 
the sound-recording member (the light or the light-project¬ 
ing system) is arranged in such a manner that the rectified 
current influencing the sound-recording member, when the 
sound amplitudes are increasing, will increase equally fast 
or faster and, when the sound amplitudes are decreasing, 
will decrease slower than the amplitudes. When the sound 




215 


intensity increases, the said blackening will vary at the 
same rapidity as the sound or more rapidly, as the case i 
may be, and when the sound intensity decreases, the black- i 
ening will vary slower than the sound. It is seen directly 
that consequently a tone occurring suddenly after a pause— i 
what most tones are doing—will cause an equally fast, or 
still faster, deviation in the blackening variation of the film j 
concerned, from the value corresponding to the blackening 
during the pause, which blackening is usually complete, so 
that the recording of the tone concerned is secured. When 
a tone dies out slowly, the blackening will change so slowly 
that it does not reach the maximum value that it should 
have during the pause, until the sound oscillations to be 
recorded have disappeared. 

The above mentioned adjustment of the device serving i 
to control the tone-recording member is simply obtained j 
in that the conductivity constants of the circuit, or one of , 
the several circuits, by way of which the said rectified cur¬ 
rent is caused to actuate the tone-recording member, are j 
adjusted in such a manner that the variations in the light 
current appear faster when the current is increasing than 
when it is decreasing. 

The invention is especially important when the varia- : 
tions in the mean blackening of the film due to a variation of ! 
the mean position or the mean value of the tone-recording i 
system are desired to be used for subdoing the secondary 
noises that originate from the devices, especially the micro- i 
phones, used in the recording. In this case, the device serv¬ 
ing to control the tone-recording member, cf. the specifica¬ 
tions of the above mentioned patents, is adjusted in such a 
manner that the maximum blackening occurring during the 
pauses is maintained when the device is actuated by cur- i 
rents the amplitudes of which do not reach a certain mini¬ 
mum value corresponding to the microphone noise, and j 
is onlv altered—and then altered faster than the variations 
of the sound amplitudes, as otherwise the latter will not be j 
recorded—when the sound effects produce currents the j 
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amplitudes of which exceed the said minimum value. When 
the sound ceases, the variations in the blackening will be 
slower than the changes in the sound amplitudes. 

Usually, a rectifier valve is used for rectifying the said 
current. The effect aimed at by the invention can be at¬ 
tained by an adjustment of an ohmic resistance inserted in 
known manner in the anode circuit of the rectifier valve 
and disposed in parallel with a smoothing condenser, in 
such a manner that during the passage of the positive half 
wave through the rectifier valves the condenser is charged 
faster than the same is unloaded during the following oc¬ 
currence of the negative half wave. 

On the drawing, 

Fig. 1 is a portion of a positive film according to the 

specification of the Patent Nr. (Pat. Appln. 

Nr. P 817/30), 

Fig. 2 a portion of a positive film produced by copying 
from a negative film made according to the in¬ 
vention, 

Fig. 3 a system serving to control the sound recording 
member, 

Fig. 4 a reduced diagram of the anode circuit of a recti¬ 
fier valve. 

Fig. 5 a graphic representation of the characteristic of 
the rectified current, during the passage of a posi¬ 
tive half wave through the rectifier and during the 
subsequent discharging of the condenser, 

Fig. 6 a modified construction of the circuit illustrated 
in Fig. 4. 

Fig. 7 the characteristic of the rectified current in the 
circuit illustrated in Fig. 6, 

Fig. 8 a modified connection of the circuit of the rectifier. 

Fig. 1 shows a portion of a film on which the sound 
record is recorded according to the variable width method, 
the average blackening of the film being controlled, viz. in 
the manner described in Patent Nr. (Pat. Appl. Nr. 
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P 817/30) so that the zero line will be displaced towards 
the centre of the film, to an extent increasing with the 
magnitude of the sound amplitude. In the position of re¬ 
pose, the zero line o is situated at one edge of the film and, 
during the recording, it is displaced towards the centre of 
the film in proportion to the oscillation amplitudes. 

Fig. 2 shows how the displacement of the zero line ac¬ 
cording to the present invention is to take place, viz. so 
that the displacement of the zero line, when the tones ap¬ 
pear, will be effected faster than the change in the oscilla¬ 
tions of the sound-recording system that cause the record¬ 
ing of the tones concerned, cf. the lefthand side of the tone 
record in Fig. 2 and, when the tones cease, or when their 
intensity decreases, the displacement will be effected more 
slowly than the decrease of the oscillations of the sound- 
recording system, cf. the righthand side of the sound record 
in Fig. 2. 

Fig. 3 shows a system for controlling a sound-recording 
member—in the example shown an oscillating mirror e—in 
such a manner that the displacement of the zero line wall 
vary as shown in Fig. 2. The alternating currents, into 
which the tone to be recorded is converted in known man¬ 
ner, are transmitted, after a suitable amplification, 
through the transformer T to the suspended loop f of an os¬ 
cillograph mirror e, while a portion of the current is fed 
through a transformer Ti, to a rectifier valve which causes 
the currents to be rectified, and in the anode circuit of which 
a condenser u is inserted in parallel with an ohmic resist¬ 
ance t. v is an amplifier valve, the grid of which is con¬ 
nected to an adjustable point of the resistance t, and in 
the anode circuit of which the oscillograph loop f is in¬ 
serted. This system controls the oscillations of the mirror 
e, so that the phonogram shown in Fig. 1 is produced by the 
recording of the tones. 

The zero line o can be interpreted as a graphical repre¬ 
sentation of the curve shape of the rectified current, as it 
is substantially similar thereto. The curve shape of the 
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rectified current is dependent on the constants of the anode 
circuit of the valve s. In the reduced wiring diagram ac¬ 
cording to Fig. 4, the valve s is replaced by the source 
of alternating current q and the resistance r which corre¬ 
sponds to the internal resistance of the valve s. During 
the positive half wave of the alternating current, the re¬ 
sistance r will show another mean value than during the 
negative half wave, as it is nearly infinitely large during 
the occurrence of the last mentioned half wave. Conse¬ 
quently, the condenser u will be charged by way of the 
resistance r during the positive half wave and, during the 
occurrence of the negative half wave, it will be discharged 
through the resistance t. 

Assuming for the sake of simplicity, that the anode cir¬ 
cuit is merely influenced by one single oscillation, the de¬ 
crease of voltage in the resistance t will be represented 
by the curve E in Fig. 5. If the influence of the resistance 
t on the time constants of the anode circuit during the 
charging of the condenser u is disregarded, which is per¬ 
missible with a great approximation, provided that the 
resistance t is large in comparison with the resistance r, 
then the time constants of the anode circuit will be propor¬ 
tional to the product r. u during the charging, and during 
the discharge, which solely takes place through the resis¬ 
tance t, the said constants will be proportional to the prod¬ 
uct u . t. It is seen directly that by a change in the value of 
the resistance t and the condenser u in proportion to the in¬ 
ternal resistance r of the rectifier valve s, the curve shape 
of the rectified current iR (Fig. 5) can be changed in such a 
manner that they can assume the shape, or nearly the shape, 
that is indicated by the centre line o in Fig. 2, cf. the curve 
of the current iR in Fig. 5. 

When the frequency of the alternating current is high, 
viz. so high that the duration of the period is short in 
comparison with the loading and discharging time of the 
condenser u, the rectified current will be practically entirely 


equalized. If, on the other hand, the frequency of the alter-, 
nating current is low, and the duration of the alternating-} 
current period is of the same order of magnitude as thq 
charging and discharging time of the condenser u, then 
difficulties concerning the equalization on account of the 
resistance t will appear. When the equalizing is incom-l 
plete, the rectified current will ‘have an alternating-current „ 
component which will cause not only an increase or a de-i 
crease in the frequency concerned, but also may introduce! 
overtones. If it is desired to remedy this drawback by 
selecting the time constant u . t very great, or by inserting 
several filters in series, the drawback is created that thej 
discharge of the condenser u will last for a long while,, 
after the oscillations have ceased entirely, the consequence! 
being that the zero line will not return to its initial position 
until a long while after the tone has ceased, or will not; 
at all return to its initial position before the next tone ap¬ 
pears. The tone pauses will then not be noiseless. 

The last mentioned drawback may preferably be reme¬ 
died by the insertion of an induction coil 1 in series with 
the resistance t, as shown in Fig. 6. The induction coil! 
will give the first part of the discharge curve of the con-i 
denser u a flatter shape than shown in Fig. 7, i.e. the filter 
effect will be improved, without the period of discharge! 
being lengthened. 

The invention is not limited merely to the above de-i 
scribed arrangements and wirings, but is also useful for; 
other arrangements by which the charging and discharg¬ 
ing, or better the increase and decrease of the rectified cur-1 
rent can be caused to take place at unequal velocities. In 
Fig. 8, for instance, a wiring for the rectifier valve is shown j 
according to which the induction coil 1 is inserted in the i 
grid circuit of the rectifier valve, in such a manner that 
the coil is inserted in series with the leak-resistance x. In j 
the anode circuit of the valve, the resistance t and the con- j 
denser u are inserted. The time constant of the entire j 
rectifier according to Fig. 8, will be increasd in compari- 
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son with the rectifier according to Fig. 3, provided that the 
time constant of the anode circuit, i.e. the product u . t be 
not selected too small. 

In the above electron valves are supposed to be used for 
the rectifying, although also other rectifiers may be used. 
Similarly, any other oscillating members may be used in¬ 
stead of the mirror for recording the tones, perhaps a 
vacuum tube on which the rectified current is caused to act, 
in such a manner that the extent or the intensity of the 
light, in a manner known per se, will alternate in accordance 
with the said current. 

Patent claims. 

1. Arrangement in systems for recording of tones on 
light sensitive films with the simultaneous variation of the 
average blackening in dependency of the amplitudes of the 
sound oscillations, in the manner disclosed in the Patent 

Specification Nr. (Patent. Appl. Nr. P 817/30) and the 

Patent Specification Nr. (Pat. Appln. Nr. P 1079/30), 

viz. by rectifying a portion of the current into which the 
tones are converted before the recording, and by such an 
actuation of the sound-recording member, or, as the case 
may be, the light by the rectified current that the mean 
position, or the mean valve, about which the said member, 
or the light intensity, is swinging when actuated by the not 
rectified part of the said current, will deviate from a given 
value or a given position of repose, at a rate increasing 
with the magnitude of the amplitudes of the sound oscil¬ 
lations characterized in that the possibly adjustable con¬ 
stants of conductivity of the electric circuit by way of 
which the rectified current is caused to influence the tone¬ 
recording member, or the light, are selected in such a 
manner that variations in the rectified current correspond¬ 
ing to increasing sound amplitudes will be effected faster 
than the variations in the sound amplitudes, and the varia¬ 
tions in the rectified current corresponding to decreasing 
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sound amplitudes will be effected more slowly than the ! 
variations in the sound amplitudes. j 

2. Arrangement in systems according to claim 1, in 
which a portion of the alternating current, into which the 
tons are converted before the recording, is rectified by I 
a rectifier valve the anode circuit of which contains an 
chmic resistance and a condenser inserted in parallel to j' 
the latter, characterized in that the said resistance is di¬ 
mensioned in dependency of the ohmic resistance in the rec¬ 
tifier valve, in such a manner that the charging of the con- j 
denser during the passage of the positive half wave through 
the rectifier valve is effected faster than the subsequent 
discharging of the condenser during the occurrence of the 
negative half wave in the grid circuit of the rectifier valve. 

3. Arrangement in systems according to claims 1 and 2, 
characterized in that the ohmic resistance is inserted in 

I 

series with an induction coil which flattens the first part of 
the discharge curve of the condenser. 
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IV. 

ADDITIONAL PAPERS. 

219 Filed June 29, 1944. 1 2 3 

# * t- * * * • « • ♦ j 

i 

Judgment. i 

This cause having co-me on to be heard and having been 
tried in open court and argued by counsel for the respective 
parties upon the pleadings and proofs adduced and sub¬ 
mitted to the Court, 

It is Adjudged this 29 day of June, 1944, that the coim ; 
plaint in this case be, and the same hereby is dismissed I 


with costs against the plaintiff. 

DANIEL W. O’DONOGHUE, 
Justice. 

i 

! 

i 

j 

# • * 
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Filed June 29, 1944. 

# 

j 

i 

i 

# ■ ■ • * 

• ••••• 

Findings of Fact. 

• S 

i 


1. This is an action brought under the provisions of 

Section 4915 R. S. (U. S. C., Title 35, Section 63 as amended 
by Act of March 2, 1927), to authorize the Commissioner 
of Patents to issue to plaintiff a patent on an application 
by Barton Kreuzer filed November 20, 1937, Serial No. 
175,676 for a reissue of patent No. 1,999,700 issued April j 
30, 1935 and containing the claim set forth in paragraph 5 
of the Complaint. j 

2. Plaintiff is a Delaware corporation and the assignee 

of the said application. \ 

3. Defendant is a British corporation and the assignee i 
of a joint application for patent of Arnold Poulsen and 
Alex Carl Georg Petersen, filed on September 17, 1937, 
Serial No. 563,477. 
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4. The present action resulted from Interference No. 
79,35S which was declared by the United States Patent 
Office on July 14,1941 between said applications of Kreuzer 
and Poulsen et al. involving the said claim, and in which 
the Board of Interference Examiners awarded priority of 
invention to the said Poulsen et al. 

216 5. In said Interference No. 79,358 Poulsen et al 
relied for constructive reduction to practice on a 

German application filed September 26, 1930. 

6. In said Interference No. 79,35S the Patent Office placed 
the burden of proof on Kreuzer because Poulsen et al. had 
alleged and the Patent Office held that the claim in issue 
covered substantially the same invention as original claims 
6, 13, 16, 18, 20, 21 and others of said Poulsen et al. United 
States application, and that these claims in turn covered 
substantially the same invention as was defined in said 
German application of September 26, 1930 and particularly 
in the first full paragraph on page 8 of the translation and 
claims 9, 10 and 11 thereof. 

7. In the Patent Office interference proceedings Kreuzer 
did not controvert any of the allegations of Poulsen et al. 
concerning said German application nor contend that the 
Poulsen et al. United States application or the said Ger¬ 
man application did not disclose the invention of the claim 
in issue. 

8. In said interference proceeding No. 79,358 Kreuzer did 
not question the patentability or validity of the claim in 
issue. 

9. An earlier Interference No. 75,189 was declared by the 
Patent Office on February 21, 1938 between the said appli¬ 
cation for reissue by Kreuzer and a patent No. 2,094,244 
of Poulsen and Petersen owned by defendant. 

10. The claim here in issue is for a system of making a 
sound record on a light sensitive film. 

11. The system disclosed and claimed in the Poulsen et al. 

application Serial No. 563,447 involved in the present 

217 action is disclosed in said Poulsen and Petersen 
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patent 2,094,244 which was involved in the earliet- 
Interference No. 75,189. 

12. In the earlier Interference No. 75,189 Ponlsen et al. 
relied for constructive reduction to practice on a German 
application filed on February 26, 1930. 

13. The earlier Interference No. 75,189 was decided by 
the Board of Appeals of the United States Patent Office 
in favor of Poulsen et al. and dissolved on the ground that 
said Kreuzer had no right to make the claim. 

14. A Civil Action No. 5047 brought in the United States 
District Court for the District of Columbia by this plaintiff 
against this defendant seeking authorization of the Com¬ 
missioner to issue a patent to Kreuzer with the claim in¬ 
volved in the earlier Interference No. 75,189 was dismissed 
by the Court. 

15. The testimony of the plaintiff’s witnesses Hogan^ 
C. N. Batsel, Shoup, Anderson and M. C. Batsel and all of 
plaintiff’s Exhibits were available to the plaintiff and wer$ 
not offered by plaintiff in interference proceedings No. 
79,358 in the Patent Office. 

16. The Poulsen et aL application involved in the present 
action Serial No. 563,447 discloses the invention in issue. 

17. The said German application of Poulsen et al. dated 
September 26, 1930 discloses the invention in issue. 

18. The said patent of Poulsen et al No. 2,094,244 whichi 

was involved in the earlier Interference No. 75,189 also dis^ 
closes the issue. j 

19. The prior patents, publication and common knowledge 

asserted by plaintiff’s witnesses and plaintiff’s Ex^ 
218 hibits against the claim in issue are substantially the 
same as were originally cited by the United States; 
Patent Office against the Poulsen et al. application Serial 
No. 563,447 in which the claim in issue had originated and 
said claim was allowed by the Patent Office over such prior 
art. ! 


i 



i 








228 


Conclusion of Law. 

The complaint should be dismissed. 

DANIEL W. O’DONOGHUE, 
Justice. 

June 29th, 1944. 


220 


Filed July 1, 1944. 


Notice of Appeal to the United States Court 
of Appeals for the District of Columbia. 

Notice is hereby given that Radio Corporation of Amer¬ 
ica, plaintiff above-named, hereby appeals to the United 
States Court of Appeals for the District of Columbia from 
the final judgment of this Court dismissing the complaint, 
which judgment was entered in this cause on June 29, 1944. 

Chester L. Davis, 

1625 K Street, N. W., 
Washington, D. C. 

A. K. Shipe, 

National Press Building, 
Washington 4, D. C., 
Attorneys for Plaintiff. 

Of Counsel: 

Stephen H. Philbin, 

20 Exchange Place, 

New York 5, New York. 

New York 5, New York. 

224 District Court of the United States for the 

District of Columbia. 

• •*•**•**# 

Proceedings. 

July 11, 1944. Cost bond on appeal filed by Pltf. $250.00. 
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IN THE 


Hmteb States Court of Appeals 

Foe the District of Columbia 


No. 8827. 


Radio Corporation of America, 

Appellant, 


v. 


British Acoustic Films, Limited, 

Appellee. 


APPELLANTS REPLY BRIEF. 

There are two main questions in this Section 4915 suit. 
First, whether the claim in controversy be patentable to 
either Kreuzer or Poulsen, the rival applicants. Second,, 
if the claim be patentable, which was first to make the 
invention of the claim. 

I. The patentability issue. 

The question of whether a claim be patentable, at least 
when there is evidence that it is unpatentable, is “of pri¬ 
mary importance”, Radtke Patents v. Coe, 74 App. D. C. 
251; 122 F. 2d 937, 940; certiorari denied 314 U. S. 695, 86 
L. Ed. 556. However, appellee contends that such evidence 
can not be considered unless it was before the patent office 
(brief, pp. 8-10), and also that the question of patentability 
can not be decided unless the court first finds that the plain¬ 
tiff made the invention prior to defendant or unless the 
claim is already patented (brief, p. 10, et seq.). We shall 
deal first with these questions of law, and then with ap¬ 
pellee’s discussion of whether the evidence negatives 
patentability (brief, p. 28). 
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A. Evidence concerning patentability is always perti¬ 
nent in a Section 4915 suit, whether or not before the patent 
office. 

Appellee first says that this Court should accept the 
decisions of the patent office “unless the contrary is estab¬ 
lished by testimony which, in character and amount, car¬ 
ries thorough conviction” (brief, p. 7). This is true with 
respect to questions of priority, which in patent office 
interference proceedings is “the primary inquiry”, Hen¬ 
drickson v. Ronning, CCPA, 76 F. 2d 137, 140; Williams Co. 
v. Shoe Mach. Co., 316 U. S. 364, 393. But not as to ques¬ 
tions of patentability in interference proceedings, because 
before an interference is declared the patent office has al¬ 
ready decided that the claim is patentable, as it did in the 
present case, during the ex parte prosecution of Poulsen’s 
application. 

It has been and it is the common practice of the patent 
office and its appellate tribunal, to resolve any doubt as to 
patentability in favor of an applicant for patent, Commis¬ 
sioner of Patents, 222 Official Gazette of the Patent Office, 
•p. 1055; In re Schraubstadter, 26 App. D. C. 331; 120 0. G. 
1167: In re Wilson, 49 App. D. C. 761; 258 F. 976; In re 
Davis, 77 F. 2d 640; In re Bronson, 74 F. 2d 762; and In 
re Meyer, 123 F. 2d 1021, 1023. 

Thus Kreuzer could not have effectively presented in the 
patent office the question of patentability, which the patent 
office had previously decided (appellant’s main brief, pp. 
2, 3); if raised, the patent office would have resolved doubts 
in favor of patentability; and in any event, the question 
is always open for decision in a Section 4915 suit. 

Appellee cites decisions that evidence not offered in 
patent office interference proceedings can not be received 
in a Section 4915 suit, namely, Barrett Co. v. Koppers Co., 
3 Cir., 22 F. 2d 395, 397; Boucher Inventions v. Sola Elec¬ 
tric Co., 76 App. D. C. 160; 131 F. 2d 225; and Wright v. 
Runge, 31 F. Supp. 844, 845 (Dist. of Columbia). But those 
decisions dealt with evidence tending to establish priority— 
not patentability. In interference proceedings in the pat- 



3 


tent office, where “the primary inquiry is: Who was the 
first inventor?” (appellant’s brief, p. 2), there is sound 
reason for requiring evidence on that issue to be produced 
where available. On the other hand, patentability is of 
minor importance in an interference proceeding, while in a 
Section 4915 suit the question of patentability is of 
primary importance. In Mishawaka v. Paine & Williams, 
6 Cir., 139 F. 2d 603, and Radtke v. Coe, the evidence con¬ 
cerning patentability was not before the patent office. As 
a court on its own motion can consider evidence not sub¬ 
mitted in the patent office or even in the suit, by any of the 
parties, Radtke v. Coe, it is very plain that a court is not 
prevented from deciding patentability on the evidence be¬ 
fore it, merely because the patent office did not also have 
this evidence. 

B. The question of the patentability of the claim should 
be decided when it appears that the claim is unpatentable. 

Appellee argues (brief, p. 10 et seq.) that in a Section 
4915 suit the court cannot decide the claim is unpatentable, 
unless it first decides the plaintiff is prior to the defendant, 
except where defendant has a patent, because in the latter 
case, the patent would otherwise remain valid, while in 
the case where no patent has been granted, the application 
goes back to the patent office which might change its mind 
as to the patentability of the claim. But there is no reason 
for such an artificial distinction. The correct rule is 
stated in the Mishawaka case, in which the Sixth Circuit 
Court of Appeals explained its earlier decision in Cleveland 
Co . v. Berry, 99 F. 2d 517, relied upon by appellee (brief, 

p. 11). 

In the Cleveland Trust case, the interference was be¬ 
tween rival pending applications, the patent office issued a 
patent to Berry, who was held prior, and the owner of the 
unsuccessful Jardine application brought a Section 4915 
suit against Berry and his assignee. The court affirmed 
the decision of the patent office that Berry was prior, and 
refused to consider the question of patentability of the 
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claims in controversy, saying that no “case relied on 
declares that patentability must * be determined in an action 
under this section where the claimed priority is not estab¬ 
lished^, 99 F. 2d 521. 

However, in the Mishawaka case, the court plainly shows 
that it thought its Cleveland Trust opinion went too far, 
declaring, after discussing various decisions (p. 606): 

“None of these opinions supports the contention 
that a United States Court is prohibited from con¬ 
sidering patentability in a proceeding under Section 
4915; but the courts merely chose, on the particular 
facts presented in each of the cases, to base decision 
on priority”. 

In that case the same situation was presented as here, 
in that there was an interference between two applicants for 
patent. There were two separate interferences between 
the parties. One interference was between a Mishawaka 
application (Blair & Schott) and a Paine & Williams 
application (Yrooman), -with respect to a method claim, 
Paine & Williams winning in the patent office. The other 
interference was between a Mishawaka patent and the same 
Paine & Williams application, with respect to nine article 
claims in the patent, Mishawaka winning in the patent 
office. Mishawaka brought a Section 4915 suit to get the 
method claim, against Paine & Williams, -whose answer 
denied that Mishawaka was prior as to the method claim, 
and also asked that the patent office decision that Misha¬ 
waka was prior as to the article claims be reversed and a 
patent issued therefor to Paine & "Williams, while at the 
same time attacking the validity of the article claims. 

Thus, with respect to the Section 4915 suit for the 
method claim the situation was the same as here, namely, 
an unsuccessful applicant brought the suit and no patent 
for the claim had been issued. The court, however, did 
not first decide the patent office was wrong in its priority 
decision (as appellee here asserts should first be done), 


* Italics ours unless otherwise noted. 
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but, without considering priority, held the method claim 
unpatentable. We think it plain that where the court has 
been shown that the claim is unpatentable, whether the 
claim is in a pending application or in an issued patent, the 
court can, and should, so decide. 

C. The evidence negatives patentability. 

As appellant sees it, “the invention” of the claim is 
not patentable to either Kreuzer or Poulsen, because of 
the prior patents and work of others, and because the claim 
was first presented to the patent office more than two years 
after public use and publication (appellant’s main brief, 

pp. 11-18). 

The claim in controversy. 

The claim in controversy is: 

“A system for recording sounds on a light sensi¬ 
tive film comprising means for converting sounds 
into an alternating current, a light source, means to 
concentrate a beam of light from said light source 
onto the surface of the film so as to form thereon a 
transversely disposed linear strip of light, means to 
cause the exposure of the film to vary in accordance 
with the alternating current, a rectifier rectifying a 
portion of said alternating current and a smoothing 
circuit through which the rectified current influences 
said sound recording means to cause the exposure to 
vary dependent on the volume of sound and means for 
regulating the rate of rise of said rectified current 
independently of the rate of fall of said current.” 

Precisely the same “system”, including a circuit for the 
rectified current with “independently regulating”, was 
shown in the prior patents of Hewlett, Robinson and Hanna, 
as well as in the applications of Kreuzer and Poulsen, as is 
uncontradicted (appellant’s main brief, p. 11). This 
would seem to prevent either Kreuzer or Poulsen, who were 
later, from patenting the same circuit in such a system. 

Appellee’s brief (p. 28) says that the new evidence here 
is of the same character as that before the patent office, 
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which is not so, because although the patents were in the 
record there, no explanation of them was given as in the 
present suit, and declares: 

“The Patent Office had the Robinson, Hanna and 
Hewlett patents before it, and so did this Court also, 
in passing on the patentability of Poulsen’s claims. 
The Patent Office found that the invention was not 
disclosed in any of these patents, because none of 
these patents was concerned with the rate (appel¬ 
lee’s italics) of rise and fall of the zero line.” 

The above is confusing because the prior patents are 
referred to in connection with “Poulsen’s claims”, and 
“the invention”, as if they were the same thing, which they 
are not. 

The “Poulsen claims” are not “the invention”. Those 
claims, which were before the patent office and this Court 
in Poulsen v. Coe, 73 App. D. C. 324; 119 F. 2d 188, did 
not include the claim here in suit, and were not directed 
to its invention, “independently regulating”, but to con¬ 
trolling the zero line as it shifted from near the edge of 
the film towards its center. Such control has nothing to do 
with the present claim. (The Kreuzer application does not 
describe shifting the zero line, but instead keeps it always 
in the center.) 

It is true that the patent office allowed the claim in suit 
over the prior patents, but the record here plainly shows 
that this was wrong, because, whether or not those patents 
were “concerned with the rate of rise and fall of the zero 
line”, they did disclose circuits having “independently 
regulating” means, as the record here shows. 

Appellee’s brief fails to mention appellant’s point “The 
claim is not patentable to either Poulsen or Kreuzer, be¬ 
cause it was presented too late to the patent office” (appel¬ 
lant’s brief, pp. 18-21), unless it is by the assertion that in 
the original application as filed “claims 22-24 were defining 
this very invention (JA 136, 137)”, claim 22 appearing 
in a footnote (appellee’s brief, p. 25). However, it is plain 
on looking at this claim that it does not say anything about 
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“independently regulating”, nor, of course, “independently 
regulating” the “masking” current with respect to its 
rates of rise and fall. Claim 22 specifies that “the varia¬ 
tions of the rectified current (“masking” current) cor¬ 
responding to increasing sound amplitudes, are effected 
more quickly and the variation of the same current cor¬ 
responding to decreasing amplitudes are effected more 
slowly than the variations in the sound amplitudes”. More 
simply, when the sound currents rise, the rectified current 
rises at a faster rate, and when the sound currents decrease, 
the rectified current decreases at a slower rate. It is the 
same idea as in the first Kreuzer v. Poulsen interference, 
and obviously is not the same as the broader concept of the 
claim here in question, winch is broadly for “independently 
regulating” the rate of fall of rectified current with respect 
to its rate of rise. 

II. If the claim should be held to describe an 
invention patentable to either Kreuzer or Poulsen, 
then Kreuzer, being prior to Poulsen as to such de¬ 
scription, should have the claim. 

It is undisputed that the prior patents disclose the cir¬ 
cuit of the claim, including the same “independently regu¬ 
lating” means, a rectifier, as is in the Poulsen and Kreuzer 
applications (appellant’s main brief, p. 9). Accordingly, 
it could not possibly be patentable for Kreuzer or Poulsen 
only to show in their applications the old circuit—they must 
do something more, amounting to invention. If that some¬ 
thing more was done, it was disclosed by Kreuzer earlier 
than Poulsen, and the claim should therefore go to Kreuzer. 

The Kreuzer application was filed May, 1931 and the 
Poulsen application in September, 1931. The Kreuzer 
application not only shows a circuit with the “independ¬ 
ently regulating” of the claim, but also fully describes its 
advantages, stating that “the rate of change of output upon 
a given increase of input can be varied independently of 
the rate of change of output upon a corresponding decrease 
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of input” (Kreuzer pat., p. 2, first col., 1. 69, JA 110; Hogan, 
JA 34, 35). # 

Poulsen obtained priority in the patent office by sub¬ 
mitting his September, 1930 German application as 
disclosing the invention. But that application did not 
disclose more than the prior patents, merely a circuit 
without a word about “independently regulating” (Hogan, 
JA 36, 37). In this Court, appellee contends (brief, p. 25) 
that the German application “claims (JA 103, claim 14) 
a circuit which satisfies the claim in issue”, but it is 
obvious, upon reading claim 14 of the German applica¬ 
tion, that it does not mention “independently regulating” 
and is directed to entirely different subject matter. 

Appellee’s argument that because Kreuzer did not 
attack in the patent office the sufficiency of disclosure of the 
German application, he cannot raise this question in a 
Section 4915 suit, is without support in reason or the 
authorities, Christie v. Seybold, 6 Cir., 55 P. 69 (per Taft, 
C. J.); Perkins v. Lawrence Sperry, 57 F. 2d 719 D. C., 
X. Y.). 

On this point of priority between Kreuzer and Poulsen, 
appellee’s brief also refers (pp. 26, 27) to a Poulsen patent 
(JA 207) and a February, 1931 German application of 
Poulsen (deft’s ex. 3, JA 211). But the patent is too late, 
having been filed in January, 1932, and the application was 
not received in evidence, because “it was not introduced 
before the Patent Office” (JA SS), where Poulsen intro¬ 
duced only his September, 1930 German application, which 
was earlier than Kreuzer’s earliest date. Accordingly, in 
the patent office Kreuzer did not offer evidence of his work 
before he filed his May, 1931 application. In the trial below, 
when appellee for the first time offered the February, 1931 
German application, appellant offered to prove a November, 
1930 date for Kreuzer, withdrawing the offer upon the trial 
court excluding that application (JA 87, 88) This action 


* Appellee’s assertion that Kreuzer docs not “so much as suggest the 
invention in issue” (brief, p. 28) is opposed to the uncontradicted testimony 
of Hogan, and the patent office decided this point against Poulsen in the 
interference proceedings (plfFs. ex. 1). 
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of the trial court was right. Both parties were restricted to 
the evidence on priority w T hich they offered in the patent 
office interference. Certainly it would have been unfair to 
have allowed appellee to introduce new evidence, the Feb¬ 
ruary 1931 application, and to have denied appellant’s offer 
of evidence to meet it. 

Priority should be awarded to Kreuzer, if the claim be 
patentable, because Kreuzer in his May, 1931 application 
described the advantages of “independently regulating”, 
this application was prior to the Poulsen application in 
interference filed September, 1931, and the Poulsen 1930 
German application did not describe such advantages or 
disclose anything new over the prior patents, so far as the 
claim here is concerned. 

III. Appellee’s confused discussion of “the inven¬ 
tion”. 

Although appellee agrees that “the invention” in ques¬ 
tion here is a circuit having “independently regulating” 
means, its brief confuses with that concept two entirely 
different things, which were the subjects of two other 
interferences in which the same Poulsen application was 
involved. This may cause serious misapprehension, unless 
pointed out. For example, appellee’s brief says (pp. 1, 2): 

“If McDowell and his associates had made the 
invention and marketed it through appellant ever 
since January 1930 (brief, p. 25), why did appellant 
permit Kreuzer to make an oath to a re-issue applica¬ 
tion in November 1937 that he, Kreuzer, was the in¬ 
ventor, and reassert this untruth in 1938 in the 
first interference with Poulsen, and again in 1941 
in the second (the present) interference?” 

Again (appellee’s brief, p. 28): 

“Had appellant contended in the Patent Office 
that the invention in issue was present in McDowell, 
it would have been told that, in that case, it should 
make the claim not in the Kreuzer application, but in 
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the McDowell application which was also involved in 
interference with Poulsen. 

“The most charitable view we can take of 
Kreuzer’s and appellant’s assertions (sworn and 
otherwise) in soliciting the Kreuzer re-issue applica¬ 
tion and the two interferences with Poulsen, is that 
appellant knew that McDowell and the rest of the 
alleged prior art did not contain the invention.” 

Appellee is here referring to three entirely different 
“inventions”, in three different interferences, each being 
independent of the other and capable of being employed 
without using either of the others. 

(1) McDowell v. Poulsen interference. 

McDowell made an invention early in 1930, and his 
patent application was involved in an interference with the 
same Poulsen application as is in this suit. McDowell was 
adjudged prior to Poulsen who there relied as here upon 
his 1930 German application, Poulsen v. McDowell , CCPA, 
142 F. 2d 267. 

In his work, McDowell used the circuit of the old 
Hewlett patent (plff’s. ex. 14, Poulsen v. McDowell stip., 
rec., pp. 37, 216). McDowell’s invention was not the circuit 
but an improved method of controlling the exposure on the 
film, and his invention is different from the claim here in 
issue—if it were not, the claim would be plainly unpatent¬ 
able to either Poulsen or Kreuzer because McDowell is 
prior to either. 

The McDowell invention was: 

“The method of producing a photographic sound 
record comprising the following steps: directing a 
light beam onto a moving film so that it receives a 
transversely disposed extremely narrow strip of 
light, variably exposing the film in accordance with 
the amplitude of each individual sound wave, con¬ 
trolling the light impinging on the film to vary the 
average exposure of the film as the volume of sound 
to be recorded varies, and holding the variations of 
the average exposure between predetermined lower 
and upper limits”. 
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The italicized part was the gist of that claim, which is 
obviously not directed to the circuit with “independently 
regulating” of the claim here in suit. 

(2) Kreuzer v. Poulsen (first interference). 

The “invention” in this interference (deft.’s ex. 1), 
was for a certain kind of a sound record, viz: 

“A sound record film, the zero line of which 
shifts with amplitude changes in the sound, and in 
which said shift occurs more rapidly when the sound 
volume increases by a certain value than when it 
decreases by said certain value 77 . 

This claim is plainly not for “independently regulat¬ 
ing”. It is for a specific relation between the sound and 
the (i zero line 77 (rectified current, direct current, “mask¬ 
ing” current). The “independently regulating” of the 
claim in suit is not restricted to any such relation to the 
sound, nor is it limited in any way to the kind of regulation 
or the results—it is enough that there be “independently 
regulating” means in the circuit. 

In this first Kreuzer v. Poulsen interference, the patent 
office decided that the Kreuzer application did not dis¬ 
close the above claim and dissolved the interference in 
favor of Poulsen, while in the second interference, result¬ 
ing in the present suit, the patent office held that the claim 
here in suit was disclosed by the same Kreuzer application. 

(3) Kreuzer v. Poulsen (second interference). 

This is the interference leading to the present suit, and 
its claim is for a circuit having “independently regulating”. 

Thus, when appellee asks (supra, p. 10) how Kreuzer 
could swear to the claims in the last two interferences 
in view of McDowell’s prior “invention”, and also why 
McDowell did not claim the “invention” of the present 
suit, and suggests that appellant knew that McDowell 
and the other prior art “did not contain the invention,” 
three different “inventions” are confused. Kreuzer 
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never swore that he made the McDowell method in¬ 
vention. McDowell never made claim to “independently 
regulating”, because his application disclosed only the cir¬ 
cuit of the old Hewlett patent, without any explanation of 
its advantages; also, if McDowell could have made the claim 
here involved, it would have been to his interest (and also to 
that of appellant which has rights under McDowell), be¬ 
cause McDowell’s dates are considerably earlier than 
Kreuzer (McDowell did his work early in 1930 and filed in 
November, 1930; Kreuzer commenced after September, 
1930 and filed in May, 1931). 

Appellee’s brief also says (p. 16): 

“The sole object of the Poulsen invention is to 
go counter to this practice and to produce a sound 
record in which the zero line is shifted at a different 
rate from the rate at which the sound amplitude 
changed either during the increase of the sound in¬ 
tensity or during the decrease of the sound intensity 
or preferably during the increase as well as during 
the decrease of the sound intensity”. (Italics ap- 
* pellee’s.) 

But that “Poulsen invention” is the one involved in 
the first Kreuzer v. Poulsen interference and it is not the 
one involved here. The present claim is not directed to 
different rates of sound currents (“sound amplitude”, 
“sound intensity”), but only to means for “independently 
regulating” the rate of rise and fall of the rectified or 
“masking” current, regardless of how they may compare 
with the rates of rise and fall of the sound current. 

Pursuing the same error of ignoring the scope of the 
claim in issue, appellee says (brief, p. 18 et seq.) that in 
Poulsen the rate of rise of the “masking” (rectified, di¬ 
rect) current is more rapid than the rate of fall and that 
in Kreuzer the rates may sometimes be the same, illustrat¬ 
ing this by Figs. 4 and 5 in appendix B (p. 31). We do not 
need to consider whether this be so, because it is imma¬ 
terial, as Kreuzer does disclose the “invention” of the 
claim, namely, a circuit which can be, as he points out, “in- 


13 


dependency regulated”, to obtain whatever rates may be 
desired. 

Similarly irrelevant is appellee’s discussion (brief, pp. 
19-24), of a “delay circuit” in the Kreuzer patent, which 
he suggested as a desirable, not necessary, adjunct to his 
“masking” circuit (Kreuzer pat., p. 3, first col., 1. 18; JA 
111), and which “delay circuit” appellee admits (brief, p. 
24) “has nothing to do with the invention in issue”. 


Conclusion. 

If this Court is convinced that the evidence is sufficient 
to invalidate the claim, it should hold the claim unpatent¬ 
able, Kill v. Wooster, 132 U. S. 693; Radtke v. Coe, CA, 
DC, 122 F. 2d 937; Mishawaka v. Paine, 6 Cir., 139 F. 
2d 603. 

If not so convinced, the claim should be patented to 
Kreuzer, because he, prior to Poulsen, made “the inven¬ 
tion”, namely, the discovery and disclosure of the useful¬ 
ness of the “independently regulating” means which were 
in the old circuits. 

Respectfully submitted, 

Stephen H. Philbin, 

A. K. Shipe, 

Chester L. Davis, 

Counsel for Appellant. 
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